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(54)TltIe: NOVEL CYCLIC TETRAPEPTIDE DERIVATIVES AND MEDICINAL USE THEREOF 



^22 



(57) Abstract 

Cyclic tetrapeptide derivatives 
.v-H.esented by genera! formula (I) or R21 ^ 

pharmaceutically acceptable salts thereof, ^' 
cyclic tetrapeptide compounds analogous 
thereto, and histone deacetylase inhibitors, l.^ C 

MHC class-1 molecule expression promoters ^^^^INn IN 

and medicinal compositions containing these j j 

cyclic tctrq)eptide derivatives as the active J I 

ingredient: wherein R,, . Ru , and R^ ^*^2~~P^ — MU UIM"''''^^ 
represent each hydrogen or a monovalent group nlN 
selected from linear or branched C,.j alkyl, rl-|i \ / W 



(I) 



benzyl, 4-methoxybenzyl. 3-indolylmethyl, (N- 
methoxy-3-indolyl)methyl. (N-formyl-3- 
indolyl)methyl. etc.; Rj represents a divalent 
group selected from divalent linear C„ 
hydrocarbyl optionally having a branched chain 

added thereto or optionally substituted by a ^ 
heteroatom; and R, represents a divalent jg|^ 
group derived from divalent linear C,^ y 
hydrocarbyl optionally having a branched chain iiq 
added thereto. 
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-m^ ( I ) 



Ri2- 



Rii 



R22 p 
NH N 



NH HN 



NH 
/ 

HO 



(D 



T^^=7-^%mM. MHc ciass-i ^^%^^m\^ ^tfm.%mm. 



' :*-^h7Rr. OB ^B^^ 

GH ^— 



LV ^hi^wr 

MC ^ 

MD ^/WK-^r 

MO -!'#';tf5*A- 



SK ^dJ', -, , 

S L Vai? • U** 

S N •B**'^' 

sz ^^74;5>-K 

TD ?-^-K 

TG V-=^- 

(./l/^'^s.;* 



|3L-:f>t9 5'-<T TR hA' 
TT ' " 



MN *V=^/W- 
MR =6—<Jf-T 



NO 

NZ s-i— • -i*— 7:^1-' 

PL jK— 9vK 

PT tK/wH^/v 



s5 

SE ^^a— fl' 
SG 



UG 

uz x-^* 

VN t-->-A 

YU a-=f-;«.5C 

zw t^w^^a; 
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mt^^O^^^ ^ >v^T-lr^7— tfPI#^Jtfet>'{^MHC class- 1 ^?fia{£»Ji: 

class-i ^^^m^v^m-kmLt^. tm^mcDmmm^^^-t^^nmKT-Y 
wr€>, - 

m®{-^U-CVN^„ MHC class-I ^^^'feWJ-TSZlii-e, SB© 

::;nb^^SB^aK<^*3l5f -Siiil^^^'MHC class- 1 t^-^Cw J: ns. 

CD MHC class- 1 ^?0^m*^T *J U > tyfBcD^&^J^t^ii: SS^M^* 058 
fgTb/c MHC Class-I ^JJ-^CD^m^M^ 
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U-Ci^-S MHC class-1 ^^(D^^^ MHC class-I illS^cD^At^ J: Uffife-C^S 
C tX\ «m^fflS&05tM^ttW^-tS - tm^h^^^ UTV^^ (Tanaka. 
K., Isselbacher, K.J., Khoury, G., and Jay, G. Science 228, 26-30. 1985; 
Tanaka, K. , Gorelik, E. , Watanabe, M. , Hozumi, N. , and Jay, G. Mol. Cell. 
Biol. 8, 1857-1861, 1988 #^#^) . 

hZ^-C\ MHC class-I ^^(Ommi^ ^cDgaiI«JiS©mii5i^, 

-r^z.tx\ MHC class-I ^^(Dmmt>m§.-^ns :l t^m^^^ti^. f^na-ti 

f - =y — If -c* 0 . C CDMIPIgfi 1 7. h > 7-t f^^Hb ^^UODttS^l^C'f^ii® ^ il 
2 
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^^^_^'(^^-t-5®^^ISSit^K'e$)S, HI 1 l^B-r h U ii7.;5?f^> A ( h U n 
A) ^02C;^i"h7 4<=3r:J» (trapoxin) l^^^^rffiV^T'cfF^tCj; 0 

b {i, b v;i<=¥:J^> ii^^Eti-S^^^T- b ^^T'^ bMb-^i^O K-trap ^^vn 

{cB^b^ns^T^ b ^^^^ \^mm.i)^^nmmm^^^^-y i> ii^e^^^:^? 

X{iJI^*UEm<b'S:®:i-r^^Ji:^S<^'^?^ ^'fbaigCD-^i: UTiJCl-S MHC class 

6*i^ci5i^f^«'S:5^-r, ff^^j:MHCciass-i ^^m^i^mi^^^-f ^tmmoym^ 

3 
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-COMHC class-I ^?f^(::>t^1-€>{SxiM ^^-t^^ h VxT-fe^^-^'P^ 
i: 1- S g^M^i^ S . 

C 'S:»«SwM$-ti:/cl^. MHC class- 1 ^Q-^^'SriSm-rS C ii^mmU. 
^t-r-SiSm^ h ^>-}<:3f ^/>A=fe^(*U MHC class - 1 ^^^{S3i?i&'f£'S::^-r3 1 

'l4'S:qrj3*6*J{^Ra^l^. E.^ MHC class -I :^i^?fg3^{SiiS'tt'S::^t-- il'Srl.fclJU 

IP*,. :*:^BJ{^ -IS:^ ( I) 




(D 



NH 



HO 



-M^ (10 



4 
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n€.ig£D^5rn*-=S:>&«lJ^fc-rSli;^.h>x7-fe^^— tfia^^I MHC class-I 
6 
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0 3 li, mS&m 1 ~ 3 J^Zf^^m l {^-fk^l^^O MHC class - 1 

1114{i, ^M4, 5cD{b^i}a:5itrhU n7.^^>A(DMHCclass-I ^^^^ 

0 6 mS&M 1 co-fb-^iiaMt/f:: hij3;«;^^>A CD«{r J; S B16/BL6 M 
mil^ 2 1 coit-^^ ; HDA-31 T 'i' T^jl^Mp'aSi^^^ifli^j^fi^ 



(D-m^ (II) : 




OH 



7 
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n-5a-T5y^, -iiS^ (III) : 

R21 R22 

H^N^^^^ (m) 

OH 

Sa-T5yK, -JIS:^ (IV) : 

"^-\^0 (IV) 
HO 

(^4>, Rjii, -M^ (I) (D%tmi:>&^^-t) X'B-^n^m^(Da-T^J 

(V) : 

OH 

"f?4 (V) 



H2N 

OH 

(^45, R4{^ (I) ©R^iHHl^S^a-T) t:^^tiSa-T5>'^, - 

tlh-m.-^-m ~ (V) ■C'^$ti5 4a©a-T^ym%^7'^HM^{^<fcU 

^^Wi, inb-aa^ (II) ~ (V) v^-^nh4m<Da-75.^m^^m^h 

■ C^t'lRjAHN (II) ^ (III) (IV) ^ (V) tD)ii-C^U;^c7 5>M^J«:W 

■rs*^\ (I') X'^s^n^m^r-hy^^^mmmt. --m, dO - 

(V) •rv^^^n'54ffl<^a-T^y^5rN**-^bC*{C|^*H^ (V) - (IV) 
(III) (II) £D)iiT'mb/c.T5y^iB^'J?:^-rS. 



8 
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HaN. 

V " 

OH 

:^t^a-7^^m^m^^\ (") ~ (IV) h-^^ (V) XvT^^nS4 

fflC!)a-T^^^'S:ll^Mt>'C, iP*>, N^*^^bC*{r[fi]AH^ (II) (III) 
(IV) (V) ©Ii|a-C^yf^K*g^{-J:0Si>l^7^b^^:^^K«*&^:JF^^l^?'-<^ 

^Zfi'\immmt. -la^ (H) ~ W tr^^n-5 4fflCDa-T^^^'&N* 

*>^bc*c[«l*H^ (II) - (III) - (IV) - (V) ©m-em^gUT^cT^^^Bejij 

(II) ~ (V) -C'^^n-S 4i@Oa-T^ ^^*N***ibC*{riRl*H> (V) -* (IV) 
(III) -* (II) coJiH-eOML/iT^^mSSJ'J'fcW-rs. 

(II) 3Z.{i-^5^ (IV) CDa-7^ym<mrii)^'^D-'i^tir 

(II) SitJ*-^^ (IV) (Da-7^y'm^il^^^D-i^t-rtHt^^\ 
9 
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-m^ (II) ^t>'('-M^ (HI) (Dcc-r^y'm^tt.iz^viyy. m-h. 
-M (IV) T'^$ns=fe»©t, L-#:{c3i5?u, n^sm^ ^-mzmm-t^ 

75M{i, |tfiB4i®OT5>mcoa*>. ^T^^^-e*)5-fiS^ (IV) 
(Da-7^>!mmXflZ-^^ (II) Oa-T^y^'S:, i:t.{lD-<ijc(Cji»^L, 
^S2a?:L-'f*:{r51^-rSi:J:»;$f^lvV\ -JlS^ (II) (Da-7^J 

^mz-Wi'A (II) (Da-T^^m-^. t^fctCD-i^tliS^U. ?^S2«^L- 

^(i?tuTj£g§-r-5gp{5i{i, (V) (or^jm.(Dmmii}\^7f.^^y}v^i)^hm 

-m^ (IV) T-^$nS=fcO^, D-'f^i-il^U, 5^S3m%L-{*:{Cii!R-te. 
^€>v^{i, ^T^^^-e^)S-jlS^ (IV) CDa-T^y^mc-ia^ (II) 

-iS^ (IV) -e^^n-St^i^'S:, L-#:{iM»^U, ^6 3ffl^ D-'fls{r)iiR-rS 
10 
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t?$)-5 N-T-trf^Mky^^'>o{aiM; - w ,-NH-co-cH3 c^^sfm-c^ 

Hd-^bjlS^i--5'i:J:<, «^^U<{±. j^^I&3Jj;T, ^^H&l ^^J^^^l^ 

S (CH3-) 3Z.I*^^U-r>» (CHi=) *UU«^^Uv\ R^CD^mti. m\<Dr)V 

<, ^tem^p^f-uv^va (cHa=) tfffa©±m<to^m]^ 

v^^V VS'&51^i-'5 ^OJi 2 - 7 ^ y ( a - 7 5 ^ t:*^ U V 

^;H-Api-OH) -eS)*;, R,C^^IS5(D/^>i?^^W>»45iiRi-^t''^'*2- 
7^y7i-^'^>-^ (a-7^y^^U>^ ;H-Asu-OH) -C*)U, R^C^^IScS 

^yWi; H-Aaz-OH) 1?$)^, 

11 
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h'o#-b-A^;mit ; -R^-CO-NH-OH ^t::?^ h>x7-tr5^^— 

-^'m^nrnmizm-^x^^m'). $pM^s=fe£o-e=fej:v>**; -m^ civ) com 
^T^^wtit. muo-m^ (V) (D7^ y K{::ffi5fei-€>Mi:i Yu^-^Ammm. 
(J5r^<^iS]%Ei^-rsi^. -M^ (IV) <Dm^Ts,j^cD^m. 

V Si, H 2 COT h ^.■i^°=3r^^ V A D- kf^ U ^/'>-2- ijJVyHlym 

D U Vfrfe^Jt-S b y ^ ^ tf^ U ->'>-2-;^;l'.i<V^{'*J{t h ^ ^ 5=- 

-{Tt^. ^l^^m(D^tii)^(D^'rumTXmtm^fzt,(DXtJ^^\ mU-T^^ 

mmizj^^x. m^m.i)m'^Lfzmm^m^-t^t.(DiiL -m^ (iv) om^r 

KD-f Vdf-y ij >-3-y7;l/4<>^(i, ti'^U i/*>-2-:^7;i/;i<>^{i^>-t*V^ 

12 
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^(D-m^ (IV) (om^T^^mi^m^x. mwmm^n^fz ^^-tji^ 

5.^wth^v^im.'^7^^m&.^<D7^^ms fiP*>, m^^7^^m^jihtfizm, 
^y-y'jm. 4-}th^y^yt^Jvm. 3— r vH';;u^^>'i/a. (N-^h^ 

3— (N-:7 5j-;u^;U-3— r>h*U>'l') 

jgcrti, ^y-y-Amtmu-r^^ mm.4:iikr<D7V'-jmi)^m^i^fz?i^jmw 
(i. m^mmjk^m^-t^mm^4iiKT(D7v-jm. m^^t, \-ry^}m. 
>-if V Wft-^ u CO c^e ^ -t s , 

13 
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nc-gr ^ns 7 ^ ^ M^ii^ ^ '-s ^ ^ ^ ^ ^ 

;^ Jl^^^ ^/;US 1: XT. 7^ ;k T ^ H t::^^ L /i =fc <D t ffl v > 5 C i: *^'T' t S . 
T^y-2-p<5^;uyn/^>m ;H-Aib-OH) ©$P<, m.'^(D^f^(Da-7^ym 

7mM'S'^m^-r^t^\.\ ^cf*, ±iE«D-fls^ cm mzfiz-m^ (no -e 



(f^tt^, R„{i-JlSiS (I) CO R„ i:llI^(D»&«L, R,, ( I ) £0 R,, 

14 




(VD 



NH 



HO 
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nmo^^mx^. R3(i-fls^ ( I ) (D%^nm(Dm^m.\.. R,{i-« ( i ) 

y:^y(D^y i^Ji^m. n i/ >(D p - 11 K o # > © o - ^ 
yDt:;i/a. .'^ij vtD-<yynif;i/*. u^-yyco-^ yf^Ji^^. i^fv-yyoTi^ 
CD i: 6 o ^ Rii f ^MS^t" s HuiHi" 6 ^ yi/jvm. p-^h^->^ ^-y^y 
JR-r-5i:^?^Uv\ CltDsa<^^4o-y:{i. Ifg^Jl^^T^f- KO^^^ff^^t^it^ffJ 

*^0j£D-« (I') ©^Jt^^h7^y^Km»^*:{i, -M^ (I) (omkT- 

-IS^ (I) (DS4^7^]>^^y5^m#^^{::*^v^-c, ^^Uv— M^(II)~ (V) 

1^c^f^uv^feco-e*s. -^(ii)~ (V) (DT^.'WLCD^^m^m 

^ ^ ( IV) tD^JK a - T 5 >^ ^Mt>*{w-ilS!^ (II)cOa-T^>'@«:D- 

(I) (Dmk7-v'7^-:^^Ymmm:.^^--c. (iv) 

15 
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-^^ (V) (DT^y^(::ft*i"^-^ffi'^SR4i:U-C$f*Uu^t.©{i, i^^ 

{I$f*Uv^=fcODi:^d:<5. (V) (DT ^ ^mt^Kih^^.lt. -B.^ (V) 

^IS^r4Cil^i-■5i:-S»^^Uv^Ci:-e^S„ */c. -IS^ (II) ~(IV). R 
tfWor ^ J ^^Dili^iBSti. ±ji Lfc-IS^ ( I ) co^it^T- b ^^y^ h*^ 
^^^:{I«v^-C^^Uv^M^(i, [11D<«^^UV\ ^mtUT. -IS^ (I) £0^ 
^^|.^^y^^^gl^<4:{ri^v^Ta^^Lv^-^J-e^)€.±IE-IS^ (vi) ©iiHn 

^jy^- ^^^5=. (V) {C^i-a -T5 JWiO'SmtDyyif- 

(I) om^=r\''7^-f^YmMm^^^^-^^ ^^uv>-m^(ii)- cm ©t 

(V) (DT^^^{^S*-r§-'(ffiC^»R4^t^"^^^^''^*'^«*^ 
\lM^i.\-%(D>Lt^^. M^ilUT. (I) 

{iiJ<<^-C^^Uv>-p-e*^±ia-0^ (VI) ©t:b*D^ifA^^jt'S:N-T>> 
;Wb75^S^3t{3®t^A;^c-^®^b-^Jfei{i, -M^ ( i") <m^=rY^^-:^ 

*^09tD-^s^ ( I "') co^^T^ h 7^7^^ K^^<^{i, -m.^ ( I ') 

^V=y^^=f-Ymmm-^^\-)^-m^ (V) {I^-ra-T5 y^OM^^^l'^i^^:^ 
16 
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~(iv)tD75 -m^ ( I ) (Dm\k^h^^^^)^Bmmzti\.^x. 

(IV) (DT^ymOjmii^ -B.-^ (!'") (DM^T^h'p 

-^7'9=•Ksl»#:(c^Jv^T=fc, mmi^t^tb^^^<ox'$>^. ttz. -m^ (v) © 

®^f^7^^^^:/5=■H^^<^:{Cfc^v^T, (V) ©T5y^(cS5fei-S-M 

COS R4 J:L-C^^Lv>t;CD{i, (V) 
(DT^^^i:^^S.^Ji, -« (V) a)T5^^{::^^v^T{i, T-tr5=-Mbys^ 

-t?*s. ^f^. -m^ (II) ~(iv), :Rmv)©T5yK035:#:s5S(i, ±Mb 

*McD-|g^ (I"") co^t^T-h7/^:^^h*M^^{±, -IS^ (10 (Omk 

}\^ms^hmm^^nfz.\L Yu^^hmm^-^. mmr't^MtyiT. h vtissttsT 

;t^CD{Cti^-rs. -ilSt^ d") cD^-rh^^T'^h'^^^iJ^J'fctt 

^m^^^-t^ T 5 ^ ^SH^iJt-SS^^it/ct ^ti^-rs. tJfeoT, -^55(1 1) 
~(IV)©7 5 y^cDSIRfi. -IS^ ( I ) ^D^4^f■^7^7'f^K^^<^{-^f'^•c. 
»^Uv^-^^(II)~ (IV) cDT^y^OMJRfi, (I"') tD^J^T-h^ 

X{i^oj£/iili?r'*'5, -m^ (I) ~ (IV) £D4fii©^nA^-e*s*^'. 75^ 

17 
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-&ti<kus^*u<. -m.^ (I") cDit-^m^ -M^ (I-) (Dit^^j^ois-^ 
^( 1 1 ) ~ (V) iz^-r 4m<Da-T^ym^ m-^mm j: u-c, vmom^ • m 

:$:^0JCD^7^ h 7 - mmmt. -R-B^i 1 1 ) ~ (V) (Cgsi- 4 aco a - 

ts*-; ;j;T©™-e{i, (iv) -Qm-^M^^a-r^ ^m^cm-. 

Vt/*;Vx;^^;Wbb-C^^U/i-'« (V) (DT^^Wt. m^it. L-Aaz(OBzl), 
L-Asu(OBzl), L-Api(OBzl) ^^^-^UT, TIH-IS^ (VII) : 



18 
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Boc- 




(^*. Ri,. Ri2^ R2.> R22> Ra^tJ^f^R^J^ ^n-?n— (I) £DR„, R,2, R,„ 

cc03tg{c^5v^T. ]lJ^T5y^07 5y-»SS{::{i Boc-S^y^iJi Z- 
^;^;:;^;U/-i<^->;l'S^^(^7'cdt){::ii tert-y^^l/aiTs-xyl/^r^VX DCC/HOBt 
?*(rJ:U$?S-&L.7^c:. ^/c. z-ftfig^^^^ Pd-C IS^t:: Jio-CggMjlTcWt^H^SU. 

S 7 7 ^ n ^ h i?'^ 7 -f - {' J; o -CiWM Ly /c. 

Y^)-7)\/itumWk.J^^^'^. -« (VII) -C5t$ti^±«ilimxh^^:^^ 
K<DBoc-S:&t>'tert-y5=-;V'x;2;7^;l/0^S (SS4^^) ^ff-p/t. TfH©— 
(VIII) : 



(i^cf, R,„ Ri2^ R21. R22> R3Mt>'CR4{i^ t^^n-Wc^ (D «^R... Ri^ Rai^ 
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-m.-^ (VIII) X'^^n^^^^ h'^ffi^^a© I/IO »^ DMF CjgMU O. ImM 

y:/Dt:';l/:n.5=->'WT5 >S.t>'HATU (0-(7-Azabenzotriazol- 1 -yl)-l. I, 3, 
3-tetramethyluroniumhexaf luorophosphate) 'SriOA. ^i^t? 30 ^KJfi^L//c. 

|friB<0DMF?^rlK(i, (VIII) ■r'^;^tis^:/^K^^^»<^ 

(IX) : 



(^4^, Ru^ Ri2> 521^ ^22^ RsMt/tclUfi. (I) <DRn. R.2> R2i^ 

(Xg 3 ) iimil K D =3^4^- A^^^ittDagCA 

cfc u -M^ (I) -e^ ^ @ M 




o 



Bzl 
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Lxmk7'h'7^z^^Yt-r^, mno-m^ (v) -c-^^nsa-r^y'^tc 

^n?>a-T^ymim^. -m^mxm-^ti^a-rs.jm^m^^x. ±m 
otz-m^ ( I •) X'^^n?>mk'r h^^y^ }^mm'i^(D'^m^^iir^tmm^. 

mmm^isii?>^m:im\:'Xno z.ti)^X'^^. 

21 
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*^aj(D MHC class- 1 ^^fg^lSM^Jfi, ±-egiHJ U7^cffl!lll3!eiSCfc K P^i^" 
Stt'Sr^-r-S. MHC class- 1 ^^^(Eiii^ffi li. >^7. V >7^T-lr^7— tf 
{SM^n/cMHCclass-I^^^mC^SS-rS, «B 

*igH^O[)E^m^'^(i, BUiat^ MHC class- 1 ^^^{JSiti^ffl Jffi l^-C}^^ 

0. 1-5 Omg/k g©m, ^^L><li, 0. 5- l Omg/k g©|gfflp^ 
22 
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^^':f=^\immi^(Dm-r?>^nfz^m^. hp*), mhc ciass-i ^"^mrni^m 

i^Ml) HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 
TfB^ (X) : 



T-^^n-S^jy^-r h^^T'^K HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)tD^ 

eye 1 0 (-Asu (NHOH) -Phe-Phe-D-Pro-) (D^^ 

1-1 Z-Phe-D-Pro-OtBu 
Z-Phe-0H(874 rag, 2.92 mmol), H-Pro-0tBu(500rag, 2. 92 mrao 1 ) , HOBt • H20(490 
mg, 3.20 mmol) a)DMF(I5ml)}ty^{I, ^tK^&TCT DCC(660 mg, 3. 20 mmol) 'S:Sn;t, 




(X) 



NH 



HO 
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Rf = 0.72 (CHClj/MeOH =9/1) 

X@l-2 Z-Phe-Phe-D-Pro-OtBu 

XM. 1-1 -C'»?>n7^c^/^7'-5^ h'-ft-Ht^ Z-Phe-D-Pro-OtBu (700 mg, 1.45 ramol) 
^i^^(5mI)C-^PU, 55^Pd/C (70 mg)#^iT: zK^#gEI^T-e*^i^ (^1 4^ 

NaHCOj-egfe^^U/i, ^7j<j^^:^hU'i7A±-ef£Jtm. {g^SUT H-Phe-D-Pro- 
0tBu(425mg, 92%)^^^. ^tl^^ DMF(5nil)C:g?#^U, Z-Phe-0H(434 mg. 1.45 
mmol), H0Bt.H20(245ing. 1.60 mmol), ^ ^{lymTCT DCC(330 mg, 1.60 mmoi) 

m. 3^M^7^'y->3.iyU;^y;l/i^nvh^-7 7i'-(CHCl3)X'5ffiML, ^iHbU 
/^y^ Y^t-^m 720 mg(90^)?:?Q5f^Wi: UT^/i, 
Rf = 0.52 CCHCls/MeOH = 9/1) 

Xigl-a Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu 

l-2-e#ibn/i b U^:^^ hMb^ia Z-Phe-Phe-D-Pro-OtBu (422mg, 0. 704 
nraiol)^B^^(5 mDizmmi^. 5%Pd/C (40 mg):j?:&T. 7j<^#ffl^TX'^^ (^ 

i4B#p^) j^bTt, sfSzi^ti^jM. mmm. m^m^^mm:^^MzmmL. 

A%mCO,vm^\^tz, m^mmi-hV^2^±r:^^W:. mux H-Phe-Phe-D- 
Pro-0tBu(302mg. 92%) ^mti. 

Ztl^, DMF(5ml) (IS^^^U, Boc-Asu(0Bzl)-0H(320 mg. 0.844 mmol), 
H0Bt.H20(142 mg, 0.844 mmol), $ t){I^?^T{3T DCC(192 mg, 0.928 mmol) 'StJO 

■i7JLym. 4%NaHC03fe^J:t/ia*a:fe^7j<-e)«?5fc?^U/i. }AgSO,±-Z'^mm. 

7 ^ a >; ;'7 y ;W p ^ h ^ 7 - (CHCl 3) t?jWiSi u , ailt^x h 
24 
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i^^t^m 426 mg(.m)^mkmmi Lxmz. 

Rf = 0.59 (CHClj/MeOH = 9/1) 

HPLC: Rt = 23.5 min (column : Wako Pak C4, 4.6x150 mm, 37 - 100% linear 
gradient CH3CN / 0. 1% TFA over 30 min) 

1-4 H-Asu(OBzl )-Phe-Phe-D-Pro-OH. TFA 

XMl-3'Cnhtltz.^t^<l^ Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu (426 mg, 0.52 
mniol)(::TFA(2ml)'&iQ^. zK?^T 2 ^F^iW L /c. Si^??S'l:MU W^i^:^- 
7-JV/:Bm=^-'rMl/5)-^mxm^^'^, @IH'ft-&ii^(366mg. m)tB^Mt 

Rf = 0.47 (CHCl3/Me0H/Ac0H= 90/10/2) 

HPLC: Rt = 10.32 min (.^mtJM 1-3 illllb) 

FAB-MS: m/z 671 (M+1) 

X@l-5 cyclo(-Asu(OBzl)-Phe-Phe-D-Pro-) 

Xmi-4'C^htlt:i^t^m H-Asu(OBzl)-Phe-Phe-D-Pro-OH.TFA (31. mg, 0.040 
nimol)ODDMF(400ml)^{C, HATU(23mg, 0.060mmol). 10%D1EA/DMF(280a 1, 0.16 
moD^iUPi:^^'^' SO ^mm^Ltz, -^hiz^ -fb^^J H-Asu(OBzl)-Phe-Phe-D- 
Pro-OH.TFA (31 mg, 0.040mmol) , HATU (23 mg, 0.060 nmol), lOJS DIEA/DMF(280 

fjii, 0.16 mmoD'S: 3o^@(i9iHijjp;^/c. j^mm^mmw:. B^^^mm^^^Mz 

-C^m. zMU/c. '^hiitz^m^. $/U;^W^P^hi^77^- (2.5%;^^ 
y-;U/CHCl3) izxnnb. m^m^v- h^^':f^\^it^<^ (220 84%) ^ 

HPLC: Rt = 14,20 min (^frliX^ 1-3 iimiS') 

xm\-e cyclo(-Asu(OH)-Phe-Phe-D-Pro-) 

X.mi-SXmhtlfzit'^'^ cycio(-Asu(OBzl)-Phe-Phe-D-Pro-) (94 mg, 0.144 
mmoD'S: MeOH(3 mDlzmML, 5% Pd/C(10 mg)#^£T, T^m^M^TV ^ 
^Lfz. Sf&zi^*}^?:^. mmLX. ^iB'fb^it^(74 mg. W^m'^^MtL 
25 
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HPLC: Rt = 17.03 min (colunin : Wako Pak C18. 4.6x150 mm, 10 - 100?$ linear 
gradient CH3CN / 0.1% TFA over 30 min) 

Xjg 1-7 cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 

i-ex-mhtifci^t^ cyclo(-Asu(OH)-Phe-Phe-D-Pro-) (74 mg, 0.132 
mmol), HOBt • HzO (30 mg. 0. 198 mmol)<ODMF(3 ml)?tf^{r. j^^t: \^n^t/Jl'T 
^>(19mg, 0.264 mmol) CODMFiMtl TEA(40 0. 264 mmol) ^iDA^^M 

mbtc^MMbtzmM. B0P(90 mg, 0.178 mmol) ^?j<?^T{::t:jn A. zmmm^ 

UAc. ^fS^K'SrrMm, ^n^^ UeOYHzmmi^mmi^lC iZX^mMm (column: 
YMC-Pack ODS A323, 10X250 mm, 25% CH3CN / 0.1% TFA) . l^^mLXn^^t 

HPLC: Rt = 16.43 min (^#{iXS 1-6 i: HID) 
FAB-MS: m/z = 577 (If) 

{mMm2) HDA-17 ; cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-) 
TE^ (XI) ; : 

7^ 




HN 



OH 
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-e^$n'5^*^7^bv^"/5^K HDA-17 ; cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-)£D 
•^fi!cXg$:ffi#{'iE^'5. 1 IzUm-tSJim 1-2 t^t, X@ 1-3 (C 

^D-C, Boc-Asu(OBzl)-OH IZ^^ Boc-Aaz(OBzl)-OH ^ffiv^T, 0I4^-rl>^^>^ 
^ K Boc-Aaz(OBzl)-Phe-Phe-D-Pro-OtBu ^m^Ltz. "ttl&M. X@ l-4~Xg 

FAB-MS: m/z = 591 (NT) 

(^^J 3 ) HDA- 18 ; eye 1 0 (-Ap i (NHOH) -Phe-Phe-D-Pro-) 
TfBl^ (XII) : 



T'^$n-5^*^^ h "7^-^^ Y HDA-18 ; cyclo(-Api (NHOH)-Phe-Phe-D-Pro-)0^ 

^wt^m-^^^^. ^^ji('ia«-r^x^i-2C5i#Mt, xsi-3«c^ 

bT. Boc-Asu(OBzl)-0H {li^x. Boc-Api(OBzl)-OH ^^BV^T, H^-xb^^y^^ 
h* Boc-Api(OBzl)-Phe-Phe-D-Pro-OtBu $:P^U/i. -etlJJAK^Xe l-4~Xg 1-7 




HN 



OH 



FAB-MS: ra/z = 563 (M*) 
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(.m^m 4 ) HDA-12 : cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) 
TIB^ (XIII) : 




/ 

HO 

X'^^Mm^y' h'^^^^ H HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-)©-^ 
^g^^^{riiE^6.^»JlC0XSl-l {-mDT^Z-Leu-OH ilH-DL-Pip-OtBu 
a^h Z-Leu-DL-Pip-OtBu ^M^l^fz, 1 (^Xg 1-2 Cif CT, Z-Leu-DL- 

Pip-OtBu i:-Z-D-Phe-OH ib^h Z-D-Phe-Leu-DL-Pip-OtBu ^P^b/c, d^\i^X\ M 
mm 1 (OXM 1-3 (r2^b-C. Z-D-Phe-Leu-DL-Pip-OtBu t Boc-Asu(OBzl)-OH iJ^h, 
^:5H,^/>^y^l< Boc-Asu(OBzl)-D-Phe-Leu-DL-Pip-OtBu ^W/c. Ms XM 

i-4~x^i-7ro#?£^MfflL-c. mm. ^-fbsfs, mm:^JV7i<>m(D\i]^o^ 

FAB-MS: m/z = 559 (M*) 

(.^m 5 ) HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) 
TIB^ (XIV) : 



28 
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X'^^n^m^'r ^ "7^^^- K HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)®-^ 

^xM^mmzm^^. «Mi£oxsi-i x@i-2{3Jpij-c, z- 

Phe-OH iZ^^X Z-Aib-OH -^m^^X. Z-Aib-Phe-D-Pro-OtBu ^^^X\ 
1-3 (CtpbT, Z-Aib-Phe-D-Pro-OtBu h Boc-Asu(OBzl)-OH h 
K Boc^Asu(OBzl)-Aib-Phe-D-Pro-OtBu ^^§;^c, XM 1-4~X^ 1-7 

FAB-MS: m/z = 517 (r) 

1 ) HDA-19 ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-)2 

±mmMm 1 ©T- h 7 '^yf - H (HDA-5) i: lu b T 5 y mmmm u n;^c:^ 

Jt-C'^jS, ^i|^7l-i^rS?^7'5^ F HDA-19 ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-)2{is 
HJfeM 1 (DIM 1-3 •Ctf'bnS Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu t^h. Hk^ 

i^MMS) HDA-13 ; cyc/0 (-L-Asu(NHOH)-D-Pro-L-Aia-D-Ala-)<D^fi!<: 
Tia^ (XV) : 

29 



Copied from 1052282^ on ()2/2n/2()<)8 




►CT/JP98/03893 



T'^^^tlSSJl^-r K HDA-13 ; cycio (-L-Asu(NHOH)-D-Pro-L-Ala-D- 

XM 6- 1 Boc-L-Asu (OBz 1 ) -D-Pro-OtBu 
Boc-L-Asu(OBzl)-OH (1.14 g, 3.0 nmol). H-D-Pro-OtBu (510 mg, 3.0 mmol) 
J;y^HOBt HjO (505 mg, 3. 3 mmol) 'fe DMF (7 ml){'?gg?U, 7K?^TDCC (681 mg, 

mmu 10% ^'xv^, ^% naRco^^^tffmikm^xMd^mBof^. ^Mgso^ 
±X'n.mWi. wm> :^m^y^yiy=^^>Vi7^A^u-^h^yy^- (CHCi3)T' 
ffl^u, mm^t^^ 1.51 g m%)^m^^ni^L-cm=^, 

Rf = 0.61 (CHCI3 / MeOH =9/1) 

Xjl6-2 Boc-L-Ala-D-Ala-OH 

H-D-Ala-OH (668 mg. 7.5 imo\)(D7mm. (5 inl)(-*?^T TEA (1.26 ml, 9.0 
maoD^m^. Ctl{C Boc-L-Ala-Osu (1.43 g. 5.0 mmoDO DMF }#r^ (10 ml)^: 

xf^;ux— r;l/ / E?fix— (1 / 5)%iaAia<bU, miit-^^ 890 mg (685S) 
30 
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Rf = 0.40 (CHCI3 / MeOH / S^^= 90 / 10 / 2) 

6-3 Boc-L-Ala-D-Ala-L-Asu(OBzl)-D-Pro-OtBu 
Boc-L-Asu(OBzl)-D-Pro-OtBu (1.4 g, 2.63 nimol)ir^Jc?tTTFA (3 nil)=S:llP^, 

—■ f;l/ (1 / 5)^m^'r:^:yy^^->3y^n^\ H-L-AsuCOBzD-D-Pro-OtBu TFA 
(2. 0 g, quant) ^#7t„ 

Ctl^DMF (10 nil){'}§^L/, Boc-L-Ala-D-Ala-OH (810 mg, 3. 16 mmol). HOBt 
H,0 (582 mg, S.Bramol). $ f> (CzK?^T DCC (783 mg. 3.8 nimol) 'l:inA> 

4% NaHC03fc<kO'I^A^J<-e)iSy:?:?3fe#L;^c, ^j<MgS04±T'^Jim. m^. 

^77>vS/3.>>'J^^;l'^nvhi/77^- (1% MeOH / CHCl3)-e3itiiUs ^IB 

1. 23 g (69%) 'fetftJtfctiM i: iyXm^, 
Rf = 0.33 (CHCI3 / MeOH =9/1) 

X§6-4 cyc/o (-L-Asu(NHOH)-D-Pro-L-Ala-D-Ala-) 

cnmti. llfiS^Jl (HDA-5)©X^ 1-4-1-7 <D^?£?:MU-C. JK^M, ^ 

HPLC: Rt = 8.22niin (column: Wako Pak C18, 4. 6X150 mm, 0-100% 1 i near gradient 
CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 426 (M + H)* 

imMMl) HDA-16 ; cycJo (-L-Asu(NHOH)-L-Trp(CH0)-L-Leu-D-Pip-) 
TiE^ (XVI) : 
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(XVI) 



■e^$tl/-5^IB^5t^7^h7^y^H HDA-16 ; cyclo (-L-Asu(NHOH)-L-Trp(CHO)- 
L-Leu-D-Pip-)©^^»{i^^J 4 (HDA-12) tzUmcDl^mizm ^-Cff o>5i, 
HPLC: Rt = 17.34 min (column: Wako Pak CIS, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 647 (M + Na)* 

(^^J8) HDA-33 ; eye Jo (-L-Asu(NHOH)-L-Trp-L-Leu-D-Pip-) 
Tia^ (XVII) : 



32 
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X'^^n?>mSm^'rh'7^':f^ K HDA-33 ; eye Jo (-L-Asu(NHOH)-L-Trp-L-Leu- 

D-Pip-) (D^mtm^m 4 (hda-i2) izfm(o:Bm^^i:^xn^tz, 

HPLC: Rt = 17.08 min (column: Wako Pak C18, 4.6X150 mm, 0-10035 linear 
gradient CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z =597 (M + ,H)* 

(^^J9 ) HDA-32 ; cyc7o (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 
TIB^ (XVI ID : 



33 
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X'^^n^m^y^h'7^y^\^ HDA-32 ; cycJo (-L-Asu(NHOH)-L-Lys(Boc)-L- 
Phe-D-Pro-) ©-a-^XS ?: fg#- t::i^'< So 

XM 9-1 Boc-L-Asu(OBzl )-L-Lys (Z)-L-Phe-D-Pro-OtBu 

mmmi (HDA-5)X@1-K l-2(cmi>t:ffV^Boc-L-Lys(Z)-L-Phe-D-Pro-0tBu 
tr^i/i, COhV^T'f'K (1.96 g, 2.88 mmoDC^iKJ^TTFA (3 mO'&iinA, 
O^*20^TOgU;^c, mm:i^^MzmmU 4% NaHC03*5<J:t>' 

tSfn:^i^7}<-e)iiJ:^?$fe?^u/c, ^7j< Na^cOa ±-r'|g:^m, H-L-Lys(z)-L- 

Phe-D-Pro-OtBu (1.32 g, 79%)^#;'c, 

^tl^DMF (10ml)«^U, Boc-L-Asu(OBzl)-OH (1.07 g, 2.81 nunol), HOBt 
H2O (502 mg, 3.28 mmol). $ P> DCC (677 mg, 3.28 mmol) ?:iiax, t(D 

m. 45S NaHco3*jj;t>'ta?a:fei»T'm?>c?5t?i^bJt. ^7KMgso4±-cigjt^, tm 

5^^'&7^y^/^^>U j^7y>'V^?nThi/-7 7-i'- (1^ MeOH / Cm^X-n^b. 
mUit^'^ 1.55 g (72:^)^?aj|:^Wi:U-Ct§/c, 
Rf = 0.80 (CHCI3 / MeOH =9/1) 
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X@9-2 cydo (-L-Asu-L-Lys(Boc)-L-Phe-D-Pro-) 

-I2@9-1 'Q'^hntzit'^^ Boc-L-Asu(OBzl)-L-Lys(Z)-L-Phe-D-Pro-OtBu -^m. 
mm 1 (HDA-5)<?DXig l-4~i-6 CD#?*?:MU-C, Hoc SO^afe, ^^bSC&^fr 
o/t. w£D^li^5|^-rh7^7'^h* (98 rag, 0. 128 mmoD'&gf^ (3ml){r^S?L/, 

U, cyc/o (-L-Asu-L-Lys-L-Phe-D-Pro-) ^%t^, 
cn'feS/';t^-9-> (2 mOiiTK (2 ml)CDil^}^^«{^^^b. NaHCOa T' pHB {Cfi 

X@ 9-3 cyclo (-L-Asu(NHOH)-L-Lys (Boc)-L-Phe-D-Pro-) 

cnmfi. mmmi im)k-5)(Dj:^i-i (D^m^mmiy-c. mmtiM^^^mo 

HPLC: Rt = 17.15 min (column: Wako Pak CIS, 4.6x150 nnn, 10-100% linear 
gradient CH3C^f / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 659 (M + H)* 

(lUS^J 1 0) HDA-6 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 
TE^ (XIX) : 
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NH 

•e5^$tl-S^3|^7^h^^:^^h* HDA-6 ; eye Jo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 
Xig 10-1 cyelo (-L-Lys-L-Phe-L-Phe-D-Pro-) -HCl 

mmm i (hda-s) iztm-r^jim i-i~i-6 (D^m^mm u cycio c-L-iyscz) 
-L-phe-L-Ph-e-D-pro-) ^^§;^c. ^ti'Srs^K^g^MaiTcm, mwn^-^imtm^imm 

FAB-MS: m/z = 556 (M+H)* 

JM 10-2 cyelo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 

X@ lO-l -C'#^:H/c cycyo(-L-Lys-L-Phe-L-Phe-D-Pro-)-HCl (44 mg, SOmmol) 
(DmmWL (2ml){w>Jc?^T. TEA (33ml, 0. 24inmol)JJ J:t>'^7KM (12inl, 0.12 

f^h*t5£*aHPLC{r-C:5^^^ (column: YMC-Pack CDS A-323, 10 x 250 mm, 30?^ 

CH3CN / 0.1% TEA), J$i^*iUmiH^k^^^ 57 mg (quant) 'SrW^^io 

HPLC: Rt = 16.68 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 

gradient CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 

FAB-MS: m/z = 562 (M+H)* 

36 
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(«#>J 1 1 ) HDA-26 ; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D-Pro-) 
Tia^ (XX) : 



-Tr^$tl-5^*t^h7^"/f^K HDA-26 ; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D- 



0 (HDA-6) (DJLm \0-\^m.m\^X%hn% cyclo (-L-Lys-L-Phe- 
L-Phe-D-Pro-) HCl (50 mg, 90 mmol) i: ^D^S^^ (19 mg, 0. 135 mmol)?: DMF (1 
mDizmmV. 7K?^TTEA (19 ml, 0. 135 ninioO*5<J:tJ* DCC (28 mg, 0.135mol)% 

HPLC: Rt = 17.62 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH,CN / 0.1% TFA over 30 min. flow rate 1.0 ml / min) 




Pro-)(D^^X@4fSm{'5K^S. 
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"Fia^ (XXI) : 




(XXD 



X'^^tl^m^'r h^^Zf^}^ HDA- 3 4 ; cyclo (-L-Glu(Gly-NHOH))-D- 
Tyr(Me)-L-I le-D-Pro-) ©-&^X^^®#{^kE'<S. 

X5gl2-1 Boc-L-Glu-OAll 
BOC-L-G1U--0H (2.47 g. 10.0 nmiol)(DTHF (20 mDimiZ^mn'r UCC (2.27 

U;UT;U^-;W (1.02 ml, 20.0 nnnoDiJ it/S^S/^^D^^t^^VT^ > (2.39 ml, 

i2.ommoi)^iiD^, m^mWLfz, sr&^^ifiMm. Ji-T^^WStfiX-x^V-eSfe 

miit^^ 3.90 g iSZ%)^B^B^mi}^t\^XWc, 
Rf = 0.74 (CHCI3 / MeOH / S^^ = 90 / 10 / 0.2) 

Xai2-2 Boc-L-Glu(Gly-OBzl)-OAll 

12-1 V^htltz Boc-L-Glu-OAll DCHA(1.62 g, 3.45 moD^WfB^^J^ 
(200 ral){rj^g?L. m ^JL:ym^^rfmi:^KX'l^mmi^Lfz, ^7j<MgS04 

±X'^mm. riisuBoc-L-Giu-oAii ^m^o 

Boc-L-Glu-OAIl (630 mg, 2.19mmol), H-Gly-OBzl TosOH (739 mg, 2.19iranol) 
*5j:a'H0BtH,0 (34mg, 0. 22 mraol) DMF (10 ml) {C?^S?L, 7K?^T TEA (0. 31 ml. 
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2.19 mmol)*^J;t^' DCC (543 mg, 2.63 inmol) ^:in^, ^^^^MX'iM.P^lyt^o ^Jdi' 

^'fe^. mm. mm:^^Mznmmb. 10% ^^nv^, A%naiico,i3^tf$m 

^W^V^yy^- MeOH / CHCl3)-C-if»^U, W^WX.^^ 343 mg (46S5)'S:t4 

HPLC: Rt = 23.75 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CHjCN / 0. IJS TFA over 30 min, flow rate 1.0 ml / min) 

XS 12-3 Boc-L-Ile-D-Pro-OBzl 

Boc-L-I le-OH 1/2 H2O (1.13 g, 4.7iiimol), H-D-Pro-OBzl HCl (1.14g. 4.7ramol) 
fo^JctTHOBtHjO (72mg, 0.47 mmol)^ DMF (10 ml){::?^g?U, >K?tT TEA (0. 66 ml. 
4.7 mniol)fc^J;t>*DCC (1. 16 g, 5. 64 mmol) 'SriP;^, m^^^'^^^\^tLo S^&tS 

V^=7y>^- (1% MeOH / CHCl3)-C'*tSiU. m-fk^^ 1.76 g (89%)=S:?S4^ 
Rf = 0.32 (CHCI3 / MeOH =49/1) 

X^12-4 Boc-D-Tyr(Me)-L-lle-D-Pro-OBzl 
1M 12-3 -C'»^tl7^i'fb-&^ Boc-L-I le-D-Pro-OBzl (967 mg, 2.31 mmoD'SrS^* 
(12 ml){C?^g?U, 4NHCI / (12ml)?:in^s ^?a-C1.5^ 

$:iPx.5=';^V7^-S^3>^tTV\ H-L-Ile-D-Pro-OBzl HCl (745 mg, 9lX)?:#?'c, 
cn'SrDMF (lOmDtCit^L', Boc-D-Tyr(Me)-OH (620 mg, 2. lOmmol), HOBtHzO 
(322 mg. 2.10 ramol), $ibC^K?^TTEA (0.63 ml. 4.53 mmoD^Jcka'BOP (1.05 
g, 2.36ramol)'S:iD;^, ^O^t^imfmWl^t^o Rlt^m^Wmk. ff^X5^;Wl 
10% ^XV^, 4%NaHC03*5J:trta?nft^J<-t:)lii^?Sfej^L/i, ffi7j<MgS04 

MeOH / CHCl3)-effi^'U, U^^it^'^ 881 mg (72%) ^^t^tlKi: UTf#/c, 
HPLC: Rt = 21.87 min (column: Wako Pak C18, 4.6x150 mm. 37-100% linear 
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gradient CH3CN / 0.1% TFA over 30 min, flow rate 1.0 i 



/ min) 



12-5 Boc-D-Tyr (Me)-L-1 1 e-D-Pro-OH 
JM 12-4 -Qnhntcit^^ Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl (881 ing. 1.44 
nunoD'S: MeOH (5 ml)(l?tPb, 5% Pd-C (70 ^.g)4fflV^■C, TK^f^H^T-C,^^ 

Rf = 0.69 (CHCl, / MeOH / Wm- 90 / 10 / 2) 

Xm 12-6 Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-OBzl)-OAl 1 

X@12-2T'^i'^bn/c'^b^!|aBoc-L-Glu(Gly-0B^l)-0All (200 mg. 0.46 mmol) 
:S:>>'7j-^-9-V (3ml){l5§^b, 4N HCl / i^ir^^^ (3 ml)'S:ilPA,^^m-e 1.5 

^r^^su^c. sjS-js^TOb, iiam:^--r}v (i /s) 

'S:iflAx;^>5^-^^3>^^^^^ H-L-Glu(Gly-OBzl)-OAll HCl (171 mg. quant) 

- tV^ DMF (5ml)('MU. Boc-D-Tyr (Me) -L- II e-D-Pro-OH (233 mg, 0.46 mmol). 
HOBt H,0 (70 mg, 0.46 nmol), ^hr^imr (0.17 ml. 1.20 mmol)fc^J:t>' 
BOP (305 mg. 0;69imnol)t:Jn^. ^S^^J^U;-. St^^S^rlMm. mm 

(2% MeOH / CHCl3)-ei»mU1^ia^b^1^ 300 mg 0%) ^mmsMt O-Tl 

HPLC: Rt = 20.99 min (column: Wake Pak CIS. 4.6x150 mm, 37-100?^ linear 
gradient CH3CN / 0. \% TFA over 30 min. flow rate 1.0 ml / min) 
FAB-MS: m/z = 822 (M + H)* 

X§12-7 cycio (-L-Glu(Gly-NHOH)-D-Tyr(Me)-L-Ile-D-Pro-) 
XS 12-6 -Ctt^tl/c Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Glu(Gly-OBzl)-OAll (300 
0 37 nunol)?: CHC13 / M / N-.< W^U^^i-U > (37 / 2 / 1) (U ml) 

Ar i^7.X'm^^mn^m.^\^t-^ ^nti Pd(o)(pph3). (1.27 g, 1.1 
^oi)4ia^Ar#ffl^T,Mmi*u/c. mm^\m^^ mm:r.^Mznmmu 
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1051; ^ai>S^fo^J;t>'ia?P:^^7i<T«gt?^U/c, ,^zK MgSO^ ±t'^^it^. Mb. 
Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-OBzl)-OH 

zn&.mtmmm i(hda-5)£dx@ 1-4-1-7 (D^m^mmbx. ^mm. mt 

HPLC: Rt = 15.55 rain (column: Wako Pak C18, 4.6x150 mm, 10-100?$ linear 
gradient CH3CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) ^ 
FAB-MS: m/z = 589 (M + H)* 

(MMMIS) HDA-3 5 ;cycyo (-L-Glu(b-Ala-NHOH))-D-Tyr(Me)-L-Ile-D- 
Pro-) 
TIB^ (XXII) : 



X'B-^n^mtm^'rh'7^Zf^\^ HDA-3 5 ; cycio (-L-Glu(b-Ala-NHOH))-D- 
Tyr(Me)-L-Ile-D-Pro-)<^)^^{i, m^Ml 2 ©XS 12-2 {I|E«CD^?*{rmL/-C, 
Boc-L-Glu(b-Ala-OBzl)-OAll ^PML, ^^CV^T'. 12-3-12-7 £D#JlB(CPb 

HPLC: Rt = 15.28 min (column: Wako Pak C18. 4.6x150 mm. 10-1003$ linear 
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gradient CH3CN / 0A% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 603 (M + H)* 

(#3^^J2) HDA-7 ; cycJo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-)2£D-a'fiX 

mmmi ocohda-6 tmi^r ^ jmm\*wm^tifzmm.-v$>^. 
^^y^ HDA-7 It. nmm i o (hda-6) (DIM 10- 1 . mm^i i (Dxm 1-3 

C^aa-T'Sl^r^X^-effi'fjtl-S Boc-L-Lys(Z)-L-Phe-L-Phe-D-Pro-OtBu i)^h. S>X 

HPLC: Rt = 16. 10 min (column: MS GEL C18, 4. 6 x 150 mm, 10-100% 1 inear gradient 
CH3CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1124 (M+H)* 

i^^mZ) HDA-14 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)2CD'&fiK 

mitrs m^m i s o hda-so i: d t ? y mnim*^m u nfzmmx'$> s . 

^^7t^^^:ff-}^ HDA-14 {i, 1 (HDA-5)©^^«:M^U-C, Boc-L- 

Asu(NHOH)-D--Tyr(Me)-L-I le-L-Pro-OtBu ^PSSb, m^m^Pir^ ^^Zf^ K ^# 

HPLC: Rt = 20.59 min (column: Wako Pak C18, 4.6x150 nun, lO-lOOSS linear 
gradient CH3CN / 0.1% TFA over 30 min. flow rate 1.0 ml / min) 
FAB-MS: m/z = 1170 (M+Na)* 

(^^J 1 4) HDA-3 8 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
Tifi^ (XXI II) : 
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-C^^nS^-r h^^:/^K HDA-3 8 ; eye Jo (-L-Asu(NHOH)-D-Phe-L-Phe-L- 

Xgl4-1 cyc/o (-L-Asu(OBzl)-D-Phe-L-Phe-L-Pro-) 

Boc-L-Asu(OBzl)-OH (SSOmg, l.O msaol) iiy^^->Amm (OxR, 1. 0 g) DCM (15 
mDcfiT'DCC (206 mg, 1.0 mmol) ^rffiV^TSi&'&L/c, #A^0.47 mmol / g resin, 
ZOmm 1 g ^ffiv^T Boc-;^h^T-i>'-{rJ;SiiI;|=B'&^CD#^-C% MiX. Boc- 
L-Pro-OH, Boc-L-Phe-OH, iB^Zf Boc-D-Phe-OH ^M-^L. Boc-D-Phe-L-Phe-L- 
Pro-L-Asu(QBzl)-OxR flJ&Boc^, DMF (15 nil)©M?K{r 2 « 

-foOg^^ (57 ml, l.Omraol), DIEA (0.15 ml, 1. 0 iranol) $:iia;^T 20 BtfflSi& 
m^^^l^rz, >a?S(w7j<$:iP;lll'fkU, mm^'rh 

y^y^ h'-fb^!}^ 110 mg (38%) ^ ^^mkm^i: LX^z, 
HPLC: Rt = 15.72 rain (column: Wako Pak C4, 4.6X150 mm, 37-100?$ linear 
gradient CH3CN / 0. 1% TFA over 30 min) 

Xg 14-2 cycJo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 

iikr. mmmi (hda-5) comm:^^^. x.m i-e ^^tf 1-7 tmm^^. Pd-c 
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DMSO ^zmmomm HPLC (ZT^TOI^ (column: YMC-Pack ODS A-323. 10 x 250 mm, 

26% CH3CN / 0.1% TFA), '^^miyXmm^t^m 9 mg (ilO%)^mc, 

HPLC: Rt= 16.94rain (column: MSGELC18, 4. 6x150 mm, 10-100% linear gradient 

CAsQi I 0. 1% TFA over 30 min) 

FAB-MS: m/z = 578 (M+H)* 

(MMmi 5) HDA-3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D-Phe-) 
TfB^ (XXIV) : 



■e^^tl'S^it^T^h^^'^^^K HDA-3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D- 
Phe-)0^^(i, Boc-L-Phe-0xR^ai^3is^i:L^:, ^-150 1 4 {ria«CD:S-?*HSP 

HPLC: Rt = 17.65 min (column: MS GEL CIS, 4.6x150 mm, 10-100% 1 inear gradient 
CH3CN / 0.1% TFA over 30 min, flow rate 1.0 ml /min) 
FAB-MS: m/z = 578 (M + H)* 

{%mM 1 6 ) HDA-39; cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L-Pro-) 




(XXIV) 
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TIH^ (XXV) 




-C^$4a-5S*t-rh7^yf-K HDA-3 9 ; cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L- 
?TQ-)(D^mt. Boc-L-Asu(OBzl)-OxR^ai^ll3|6ti:LT, 1 4 {Cia|gCD:6- 

HPLC: Rt =-16.16 min (column: Wako Pak C18, 4.6x150 mm, 10-1003^ linear 
gradient CH3CN / 0. 151^ TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 

1 7 ) HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
TiH^ (XXVI) : 
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-e^^MM^T- h K HDA-40 ; eye Jo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 

(D-^mt. Boc-L-Asu(OBzl)-OxR $:ai^M*4i:bT. *ffi^J 1 4 (c|B«5£D:6r?*{:: 

HPLC: Rt = 15:86 min (column: Wako Pak CIS, 4.6X150 mm, 10-10035 linear 
gradient OT3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 552 (M + H)* 

(.mmm l S) HDA-SO ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-) 
Tia^ (XXVI 1) : 
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(XX vn) 



-e5K^n<5SgiK7^h-7^>^^h' HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 
L-Pro-) CO^fiKXS^rfS^ClM^^, 

Xm 18-1 Boc-L-I le-L-Pro-L-Asu(OBzl )-D-Tyr(Me)-OH 

Boc-L-Tyr(Me)-OH (591 mg, 2.0 mmoDil^^S/A^^ag (OxR, 2.0 g)^h)V:r. 
> (30ml)nfT'DCC (412 mg, 2. 0 nmol) ^rMV^T^^L/c. ^A¥0.36inmol /g 
resin, dOl^lg 1 g ^ffiV^T Boc-;^ h^-r^^'— J:Sia*i'&^0#?*t:% Mi^^, 
Boc-L-Asu(OBzl)-OH, Boc-L-Pro-OH. fe^ i t>* Boc-L-I le-OH ^M-^U, Boc-L- 
Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OxR ^^#7^c, ?^V^-C^ DMF (15 ml)(7D®.?«l?S{^ 
l-t: h*n:^:^e^U i^y (182 mg, 1.80 mmoD'&inx.T 24 B^P^S^S^il^iiML 
/c, SJ&^S'Sr^Sia. fli^tt. mm (? mOiC^^^U, NazSaO* (312 rag, 1.80 mmol) 

^^xjm^'^'^'^WF:^stn\uf^. ^zK Mgso^ ±T-i£Sim, jg^iiL, ^lam 

jy^x h ^^y^ bMb-^l^ 368 mg (quant) ^jit^l^Ki: LT^iT'c. 

HPLC: Rt = 17.45 min (column: Wako Pak C4, 4.6X150 mm, 37-10035 linear 

gradient CH3CN / 0.1% TFA over 30 min) 

1M. 18-2 H-L-I le-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH TFA 
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Xm 18-1 X'%hntz'{t^^ Boc-L-Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH (368 
mg, 0.48 mmol)IC7K?^T TFA (3 t(D^t 30 ^f^nMLfz, SJt&?S 

338 rag (9055) ^ ^^If&^i^^'M. t UT^T^Co 

Xgl8-3 cycio (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-) 

HPLC: Rt = 17.18 min (column: Wako Pak CIS, 4.6X150 mm, 10-1003J linear 
gradient CHgCN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 

FAB-MS: m/z = 574 (M + H)* 

(^^J 1 9) HDA-28 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L-Pro-) 
Tia^ (XXVIII) : 



-e^$n-5^4^:x h ^^y^^ h* HDA-28; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L- 

Pro-)o^^{i, Boc-D-Phe-OxR ^m%M*4i:L-c, ^Sfe^iJ 1 8 (iia«4©^i*{::^ 




NH 



/ 



HO 
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HPLC: Rt = 17.50 min (column: Wako Pak C18. 4.6x150 mm, 10-100% linear 
gradient CH3CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 544 (M + H)* 

HDA-27 ; cyc7o (-L-Asu(NHOH)-D-Phe-L-Phe-D-Pro-) 
TiH^ (XXIX) : 



X^^-^n^m^'rh ^^y'^}^ HDA-27: cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-D- 
Pro-)CD^^{i, Boc-D-Phe-OxR^m^Mi^^l^T:. 1 8 

HPLC: Rt = 19.35 min (column: Wako Pak CIS, 4.6 X 150 mm, 10-100% linear 
gradient CH3CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 

(^m2 1 ) HDA-31 ; cycJo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-D-Pro-) 
TIH^ (XXX) : 




NH 



/ 



HO 
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X-m-^n^m^'rh^^:^^Y HDA-31 ; cycio (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 
D-Pro-)0-&^l*, Boc-D-Tyr(Me)-OxR'S:tfcf^Il5|8|-i:U-C, mmi 8iZtm<^-ff 

HPLC: Rt = 18.63 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH3CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z' = 574 (M + H)* 

(^5S^J2 2) HDA-29 ; eye Jo (-L-Asu(NHOH)-D-Phe-L-Leu-D-Pro-) 
TiE^ (XXXI) : 
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'C^-^ti^M^T-h^^'^'^}^ HDA-29 ; cycJo (-L-Asu(NHOH)-D-Phe-L-Leu-D- 

HPLC: Rt = 17.88 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH3CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/Z = 544 (M + H)* 

(^MM2 3) HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-) 
TIH3S; (XXVII) : 
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X-m^n^'mky-h'p^Zf^V HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 
L-Pro-)tD30?£C i S^^X@^:fffi#{^5&'<'5. 
X#23-l Boc-L-Asu(OBzl)-OTme 

Boc-L-Asu(OBzl)-OH (2. 38 g. 6. 27 nmol), h U ^ ^JVi/^) Jl'^i^i / (1- 79 
ml, 12.53 mol)CDDCM (12ml)^?g{r?J<?^T{:i-C4-i/Vf^;UT5 v'eyS^'> (76 
mg. 0.63 ranloDfeckth'DCC (1.55 g, 7.52 mmoD^iin^, -^(D^^m^^W^LtZo 

i;;/7y;i/i'n-7b^7 7-f- (B^^xf^;u / = i / 4)-e)Wi;iL, ^IH 

<b^!^ 3. 18 g (quant) ^?S^!^mi:U■C^t/co 
Rf = 0.50 (B^^Xf-;!/ / /Ndr-9-> =1/4) 

X^i 23-2 Boc-L-Asu-OTme 

XS23-1 Vnhntzit^O^ Boc-L-Asu(OBzl)-OTnie (1. 55 g, 3. 13 mmol) t THF 
(6 inl){r?^g?L. 5% Pd-C (200 mg)??:?£T, tK^I^H^TT' 3 ^^}^^|iU/i. S 
jSE^I^^itil. mmit^^ 1.41 g (quant) ?:?ft>tfeWilLt:|§/:i, 

Rf = 0.38 (CHCI3 / MeOH / g^^ = 19 / 1 / 0. 2) 
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X.E.23-3 cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-I le-L-Pro-) 

1M 23-2 X'^h^f-it-a^ Boc-L-Asu-OTme (1.30 g, 3.32 mmoDt^^S^A 
(3.32 g)^ DCM (50 mD^X DCC (685 mg, 3.32 mmol) ^ffl V^T^jS-^ U 
Boc-L-Asu(OxR)-OTme ^mtz, 0. 38 mmol / g resin, ZCOmB 350 mg (0, 13 

nuno I ) V ^-C Boc-;^ b ^ "riy- i S H^B^^rofrfST', imX. Boc-L-Pro-OH. 
Boc-L-I le-OH, *5 ck tJ^ Boc-D-Tyr(Me)-OH ^ ^i-^ L , Boc-D-Tyr(Me)-L-I le-L- 
Pro-L-Asu(0xR)-OTme ^#/c, 

<>:v^T*C©^y5^^*^H3t^SJig 400 mg^. DMF (6 mOC^fSU, IMT^h^y^^ 

;i/T Ayjiyi- V Yco THF (0. 76 ml ) u >^/'-eip;it:, 30 

dS-r^ML/T, Tmeffi?:!^*, jgC DCM ffJ-e Boc S^I^^Lt'c. flltDMF (6 ml) 
{wSSI^U. E0P(176mg, 0.39mraol). HOBt H2O (82 mg, 0. 52 mmol)*J<J:t>'DIEA (93 
ml, 0.52mmol)t:iO;^"C, OT±X*2 B#P^m^i;S?:^T^/c. TUSFX^mmk. cyclo 
(-D-Tyr(Me)-L-Ile-L-Pro-L-Asu(OxR)-)'$: DMF (6 ml){wll?SU, \^]fU^->JVT 
5,>i^miU. (46 mg, 0.65 mmol), DIEA (0.12 ml, 0. 65 mmol)*5 J:tJ^^ (40 ml, 
0.65 mmoD^iP^Tf^^^MMU, h 7^^f=- Kti Kn^+f-A^=S:JiJSgi^-yr 

/t, KJS^^MM. DMF izmMLmm HPLC {IT^a-SllfS (column: 

YMC-Pack ODS A-323, 10 X 250 ram, 32% CHjCN / 0. 1% TFA), ^^gfaf^UT^ia 
<t^!^ 37 mg (50%)^#fc, 

HPLC: Rt = 17.18 min (column: Wako Pak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M+H)* 



(HJSM 2 4 ) HDA-49 ; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-I le-L-Pip-) 
TIB^ (XXXII) : 
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O 




(xxxn) 



X'^-^n^mfSM^f- h "y^zf^ H HDA-49 ©^^?£%fei#{w3^^S. 

Boc-D-Tyr (Me)-OxR ^ lUmmn h S^i-^^^^CO^JSt? Boc-L-I le-L-Pip-L- 
Asu(OBzl)-D-Tyr(Me)-OxR ^MiU/co tzti\^. Boc-L-I le-OH cDlS^trii HATU 

^ffiWc^:^;i';^'y7'U >^*^ff-p:^c, ::nw©xg{i. hda-30; cycio(-L- 

Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)tDg|J£^Jl 8C^b, mtRlZ-. {mm:^;U>K 

HPLC: Rt =-17.94 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

(^^?!J2 5) HDA-50; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-IIe-D-Pip-) 
TiH^ (XXXIII) : 
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x^^^ti^mtsM^y" h K HDA-50 (D-^^m^^mzi^^?,, 

Boc-D-Tyr(Me)-OxR % HiWUtL iatg^^ffi©S^£-e Boc-L-I le-D-Pip-L- 
Asu(0Bzl)-D-Tyr(Me)-OxR ^MWiLtz, tztzU Boc-L-Ile-OH CD«!9^{I{i HATU 
^m^-'tzi^^JlijyyV^i^^n^t^. Z.tli>M(DJimi^ HDA-30; cyclo(-L- 
Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)CO«^?'Jl SiZ^l:^. mtSim. mmtfJl^^^ 

>m(D\i \^u^-^Ammj^^(Dm^^n^\ m'im^^h^^-:^^ k hda-so 
ft. 

HPLC: Rt = 20. 15min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN/0. 1?$ TEA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

(«^J 2 6 ) HDA-51 ; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Tic-) 

(Tic : l,2,3,4-tetrahydoroisoquinoline-3-carboxlic acid) 
Tia^ (XXX I V) : 
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-e^^ tis^^ia^-r b b* HDA-51 (D^^m^mmz.'^^^. 

Boc-D-Tyr(Me)-OxR ^ tH^mnt U mn'^^^(0'M^X' Boc-L-I le-L-Tic-L- 
Asu(OBzl)-D-Tyr(Me)-OxR tzfzl^. Boc-L-I le-OH (D^^'^iat MTU 

$:fflV^/h^5^'y;^y7yyU >i/^tTo/c, wtlJjiL^cDXSfi, HDA-30; cyclo(-L- 
Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)©|l5£^Jl SizmiS'. ^^bSJCS. MMtlM^ 
l^mD\L HD^itA^^fjg'vcO^^^ff V\ mSt^T- h K HDA-51 ^% 

HPLC: Rt = 18.48 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN/O. \% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +H)* 

(^^J 2 7 ) HDA-52 ; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-I le-D-Tic-) 
Tia^ (XXXV) : 
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X^^^Mmsm^'r h^^y^ b* HDA-52 ©-^fiSlji^fS^twjZ&^S, 

Boc-D-Tyr(Me)-OxR % lUmmnk: U m^-^^mon^X^ Boc-L-I le-D-Tic-L- 
Asu(OBzl)-D-Tyr(Me)-OxR ^m^l^tz^ tifiL. Boc-L-I le-OH COM-^iCfi HATU 
^m^^fti^ZfJVtiyyV^y^^n^yt. cnJ5tP^(^X@(i, HDA-SO; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)O^^Jl Sfr^b, MitKiB. mm:^J^^^ 
ym<0\l Kndr-9-A@g;^3t^(D^M%=fTV\ mmm^'r V ^^y^ K HDA-52 

HPLC: Rt = 20.78 min (column: WakoPak CIS, 4.6 x 150 nm, 10-100% linear 
gradient CH3CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M 

(^»J 2 8 ) HDA-53 ; eye lo(-L-Asu(NHOH)-D-Phe-L-Leu-L-Pip-) 
TfE^ (XXXVI) : 
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(XXXVI) 



X-^^ti?>mtSM^9- h K HDA-53 (D^fm-^m^^i^^^^ . 

Boc-D-Phe-OxR ^mm^nhL. affi-^^jSO^jS-C- Boc-L-Leu-L-Pip-L- 
AsuCOBzD-D-Phe-OxR'fep^UT^c, t:^fcU Boc-L-Leu-OH ©HI-^CIiHATU 
ti^^ZfJViJ y y-^^n-^ti, CLtliJ'.^tDXgli, HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)©»Ml SfripD, mitRlt-. MMl^Jl'^^ 
KDdr-9-AMI«5t^CD^|g|^ff V\ mmm^T- h ^^^^ K HDA-53 

HPLC: Rt = 18.26 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN/0. 1% TEA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 558 (M +H)* 

imS&m 2 9 ) HDA-42 ; cyclo(-L-Api (NH0H)-D-Tyr(Me)-L-I le-D-Pro-) 
Tia^ (XXXVII) : 
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(XXXVn) 



•Q^^ti^mfem^T- h h hda-42 (D'k^mi^m:^^^^. 

Boc-L-Api(OBzl)-OxR 'S:£tJ%MJN-i: HDA-38; cyclo (-L-Asu(NHOH)-D-Phe- 

mm^omm^n^ \ mi^m^'r h^^-f^ k hda-42 -^mtz, 

HPLC: Rt = 17.67 min (column: WakoPak CIS, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/r = 560 (M +H)* 

imS&m 3 0 ) HDA-43 ; cyclo(-L-Aaz(NHOH)-D-Tyr(Me)-L-Ile-D-Pro-) 
TiB^ (XXXVIII) : 
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■cB^MmBm^'r h K HDA-43 (D^mm^mm^i^^^. 

Boc-L-Aaz(OBzl)-OxR 5: {ij^jgi^i: HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

HPLC: Rt = 18.92 min (column: WakoPak CIS, 4.6 x 150 mm, 10-100% linear 
gradient CHjCN/0. 1% TFA over 30 rain, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

(^^J 3 1 ) HDA-44 ; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ala-D-Pro-) 
TIH^ (XXXIX) : 
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(XXXDC) 



•e^^ ti^mmmk^ h ^^y^ k hda-44 (o-^^m-^mm^Lii^^^. 

Boc-L-Asu(OBzl)-OxR ^ fcbfgiMJ^i: HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

^it^cog^^^firv \ mum^T- h ^^y^ k hda-44 ^mt^^ 

HPLC: Rt = 12.89 min (column: WakoPak CIS, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 532 (M +H)* 

imMm S 2) HDA-45 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Ala-D-Pro-) 
TsB^ (XXXX) : 




(XXXX) 
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X'^^Mmmm^r- h^^-:^^ h hda-45 co^^m^mmzi^^^, 

Boc-L-Asu(OBzl)-OxR ^H^mWMhb. HDA-38: cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)©^0'J1 4{l2pl;, ^'fkSiS, MM:^ Jl'^^^MCD}:: \^U^-^Am 
tgjt^^^Sl'&tf <.\ mumk'rh^^Zf^ K HDA-45 

HPLC: Rt = 12.91 min (column: WakoPak C18, 4.6 x 150 mm, 10-1003S linear 
gradient CH3CN/O. U TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 544 (M +H)* 

(»M3 3) HDA-46 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Ile-D-Pro-) 
TIE^ (XXXXI) : 




/ 
HO 

v^^n^mmm^'r h ^^y^ k hda-46 (D^^m^mm^j^^^. 

Boc-L-Asu(OBzl)-OxR ^l^mmntL. HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)CD^WJl 4C!pl;, M^mm, mmtiJVyiiym(D\l h*D#-9-A^ 
mm.^(Dm^-kn^\ mm^^ h ^^rf^ K hda-46 

HPLC: Rt = 18.46 min (column: WakoPak C18, 4.6 x 150 mm, 10-10055 linear 
gradient CH3CN/0. 1?^ TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 502 (M +H)* 
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(llfiS^J3 4) HDA-47 ; cyclo(-L-Asu(NHOH)-D-Naf-L-Ile-D-Pro-)CD'^^ (D- 
Naf: D-l-naphthyl alanine) 
Tia^ (XXXXII) : 



-cm^ti^mmm^'r h v^:^^ k hda-47 cD-^^m^m^i^j^^^. 

Boc-L-Asu(OBzl)-OxR ^Ih'^mntL. HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

mm^comm^n^ \ miim^r- h ^^y^ h hda-47 ^mz, 

HPLC: Rt = 20.52 min (column: WakoPak C18, 4.6 x 150 mm, 10-100^ linear 
gradient CH3CN/O. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 594 (M +H)* 

{MMM 3 5 ) HDA-48 ; cyclo(-L-Asu(NHOH)-D-Pya-L-l le-D-Pro-)iD-^fi£ (D- 
Pya: D-l-pyrenyl alanine) 
TiH^ (XXXXII I) : 




NH 



/ 



HO 
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X'B^Mmm^'rv^^'^^i^ Y HDA-48 (D^^m^mmi'^^^. 

Boc-L-Asu(OBzl)-OxR ^Hi^m'Jf^t.L. HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

mT&^(om^^^^\ ^mwikT^ h ^^^5=- HDA-48 ^nft. 

HPLC: Rt = 23.56 min (column: WakoPak C18, 4.6 x 150 mm, lO-lOOS; linear 
gradient CH3CN/0. 1% TFA over 30 min, flow rate 1.0 ml /min) 
FAB-MS: m/z = 667.81 (M +H)' 



(K»J 1) MHC c 1 ass - 1 ^^^{SMrSft 

:^mm(om^'rh'y^^^\^mmi^(Dm-r^ mhc class- i ^^mMi^i^m 

(Dm^'r h =7^-f^ ^ MHC class- 1 

816/816 f-iM'Sr^ffiU/c. OTSa<^)lS«{i> 10% FBS ?:?^iaU/b MBIlgftfe'S: 
37'C, 5%z:i§'fb^^^&T, 7j<^^ia*OL7^c:^>:3r:i^-^-'5:fflV^-C^f 
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^'{t^Wt. i^(!D:i>'^5^;i/7.;l'>t;^^/K(DMS0)C?^S?L, mm 100 mM X{i 

DMSOC^I?L, mmSmg/ml (16.54iiiM) ommmmmiytz, hV:n7.^^> 
A (i, \l7>h >-xT-t^^-«^ia«m{^^H-rS MHC class - 1 ^J-^^mOE 

mU<D B16/BL6 *fflJ!S% 5000 ^/wel 1 COm^St? geT^V-f^Dyi/— htw 
MU, ^well ^/c»J±iH(^^«&200Ml f-e, 2 4^^*511 U/c^, ^^b^ 

fz. #weii^PBs T?-iHi^?^L. ^m-t^m^3.tfm 

ft, 

H^u/^iffllSMcfg^^b-cv^'SMHCciass-i ;j^T©:^;*-ciil^ 

U7^=.-<!>cm#:i: LT, V'i7;?.OIffiC class- 1 -a-^(::^i"5tit#:T-«)SiaH-2KW 
-^-;f7^^^h->y— t'n^S^'iiy-b (rtlgp^p ; BRL ±fH 

(Diom-c-mm-^titzmm^ -iJ^^ y^iyi^-'^^A^. mmtLt. 4- 

methylumbelliferyl-zS-D-galactoside (TplRifp : IS^tc^;^ v-f x^y ^) 1rfflV\ 
S^^SJtN©^i^{Ij£Hi-€>M3^3SJS (M : 365nnu : 450nra) 'feT-Tt^P 

we 1 1 (I «V ^Xm^^tl^ n%^m ikf'^V<7<f=7-y K607j<2p L/c. *l^{wtD^$ 
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jKtP'fe^Uei Weill's:. m^LX^^^mCclass-l^^Mi:^^-t?>n(r>m^m 

tsii^. ^u-rv^sMHCclass-It^i^?»{i, muo^i^.^ I tt^mMmx^ 
m.-r, ^^^t^m^m^-::. mmmm^m^ i:.mzf. MHCciass-i ^^mm. 

:$imm(Dm^'r h ^^^^ \immi^^j:hmzmimm(D h v n^^isr^v a izm 

m. (nicotinic acid) , =.n^>mT^ K (nicotinamide) , — n-^>^tKP 
^■y-A^ (nicotinic acid hydroxamate) <D=.m(0^t'^iZ'D\^^X^. IHfiltOfP 

mS itXflzm^: iZ^-t tiS 0 . MMmiCO^t^m (HDA-S) ; cyclo(- 
Asu(NHOH)-Phe-Phe-D-Pro-) , MMM 2 (D^t^f^ ( HDA-17 ) ; cyclo(- 
Aaz(NHOH)-Phe-Phe-D-Pro-), ^^J3cOfb^!fel (HDA-18) ; cycle (-Api(NHOH) - 
Phe-Phe-D-Pro-). mMm^cD^h^^ On)h-lZ) ; cycle (-Asu(NHOH) -D-Phe-Leu- 
Pip-), ^S^m5<Dit-^<^ (HDA-15) ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) li^STtV 

t, MHc class- 1 id-^mm,i&mwm^^-r:Liii)mM^titz, i^b<, mmtm 

(DhVziXiSx^y k iZiS^^Xt. II14(C^i-i:*3»J MHC class-I 

mz. mmm^cD^t-^mt, bu=i;^^^>A 
igv^j^inrasi; fj . MHC class-I ^^mm.i^i'fm^^-rz tam^-^ntz. - 

13. ##00 1 (O^t-^^ ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-)2-C'{i, M^^mtUM^ 

izm^x MHC ciass-1 j^^mmm&wmii)m^^izmm-^n^(D^X'$>'^tz. bp 
mm^x$3^*K m'^^r h y^:^^' mmi^x$>^mmm i o^t^^^tit 

l:kt2(I^d:C5^v^jgMHCclass-I ^^^m{S3tf^^li{£VN=fc(Z)i:^CoTV>€>. g|« 
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K^MSP^^^'MHC class- 1 :$^?^3^{Sji{^ffi{^S:^^cCS«#?:itoC 

n-S. ^fo\ ±xeU?'c MHC class-I ^^^W&M^^<^W'1X[WiM^Wk(DmB 

m^^^^-^ ^»=&S2ii:UT, MHC class-I :S)-?^3^*^' 2 {gfii^cS^iJP 



mi 







1 ®^b^i^ (HDA-5) 


135 nM 


%mm2(Di\i-^m (hda-iv) 


1120 nM 


^M^J3©^b-&i^ (HDA-18) 


11600 nM 


^JS#J4©'fb-&iia (HDA-12) 


3.86 nM 


5 CD-fk-^^ (HDA-15) 


36.2 nM 


^mWCOit^m (HDA-19) 


>40000 nM 


hU l]7.iS?f=-i/A 


3.35 nM 



class-I ^=?'^'im.^mii^^hirvz^^). ^kZM Kn^ifA^^jg (b h*n 

^^>7 ^ ti)vif^^)mm) ^m-t^mmt. :^mm<^Tm.7- y ^^y^^ Ymm 

MHC class - 1 ^3-^%^{E3i{tffit^tSI^'e$)S C i:cDM<Jt)-C**^c{^iE 

MHC class-I ^^mmimim(Dm^^it. Sb<: *^0ja)^4^xb7^ 
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0^©^-r h Km»#:©^i"MHC class-I ^a-^fgJ^iSjirSlili, 

0 fiCit), MHC class-I 45^^m»m]®±#*WJ^^"^''^'S$S^fc 



tPM^n-S-fb-^ifelJ^^v^Tt,, MHC class-I :J3-?%^0e3irStt^fPflEt;^:i. ^ 
C(3D«2{r(i, gt{r«l{l3^T, HDA-5. 17. 18. 12. 15. 19. S.t)' b U □ ^ 
^2 
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cone, tor 2-fQld expression (nM) 
mean SD N 
TSl 



0.00 
0.00 



tricbostatin A 
trichostatinC 
trapoxin A 

cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-) (CHAP17) 
cyclo(-Api(NHOH)-Phe-Phe-D-Pro-) (CHAP18) 
cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) (CHAPS) 
cyclo(-Asu(NHOH)-D-Phe-Phe-D-Pro-) {CHAP27) 
cyclo(-Asu(NHOH)-D-Phe-Phe-Pro-) (CHAP38) 
cyclo(-Asu(NHOH)-Phe-D-Phe-Pro-) (CHAP39) 
cyclo(-Asu(NHOH)-Phe-Phe-Sar-) (CHAP40) 
cyclo(-Asu(NHOH)-D-Phe-Phe-Sar-) (CHAP41) 
cyclo(-Asu(NHOH)-D-Phe-Ala-D-Prt>-) (CHAP45) 
cyclo{-Asu(NHOH)-D-Pro-Phe-D-Phe-) (CHAP37) 
cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)2 (CHAP19) 
cyclo(-Asu(NHOH)-D-Phe-ne-D-Pro-) (CHAP46) 
cyclo(-Asu(NHOH)-D-Naf-ne-D-Pro-) (CHAP47) 
cyclo(-Asu(NHOH)-D-Pya-ne-D-Pro-) (CHAP48) 

cyclo(-Lys(Ac)-Phe-Phe-D-Pro-) (CHAP5-Ac) 
cyclo(-Lys(Ac)-Phe-Phe-D-Pro-)2 (CHAP5-Ac)2 
cycIo(-Lys(BrAc)-Phe-Phe-D-Pro-) (CHAP5-BrAc) 



cyclo(-Asu(NHOH)-D-Tyr(Me)- 
cyclo(-Asu(NHOH)-D-Tyr(Me)- 
cyclo(-Api(NHOH)-D-Tyr(Me)- 
cyclo(-Aaz(NHOH)-D-Tyr(Me)- 
cyclo(-Asu(NHOH)-D-Tyr(Me)- 
cyclo(-Asu(NHOH)-D-Tyr(Me)- 
cyclo(-Asu(NHOH)-D-Tyr(Me)- 
cyclo(-Asu(NHOH)-D-Tyr(Me)- 
cyclo(-Asu(NHOH)-D-Tyr(Me)- 
cyclo(-Asu(NHOH)-D-Tyr(Me)- 



■De-Pro-) (CHAP30) 
•De-D-Pro-) (CHAP31) 
De-D-Pro-) (CHAP42) 
Ilc-D-Pro-) (CHAP43) 
■ne-Pip-) (CHAP49) 
•ne-D-Pip-) (CHAP50) 
•De-Tic-) (CHAP51) 
•De-D-Tic-) (CHAP52) 
l-Ala-D-Pro-) (CHAP44) 
De-Pro-)2 (CHAP14) 



cyclo(-Asu(NHOH)-D-Phe-Leu-Pro-) (CHAP28) 
cyclo(-Asu(NHOH)-D-Phe-Leu-D-Pro-) (CHAP29) 
cyclo(-Asu(NHOH)-D-Phe-Leu-D-Pip-) (CHAP12) 
cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) (CHAP33) 

cyclo(-Asu(NHOH)-Lys(Boc)-Phe-D-Pro-) (CHAP32) 
cyclo<-Asu(NHOH)-Trp-Leu-D-Pip-) (CHAP33) 
cyclo(-Asu(NHOH)-D-Pro-Ala-D-Ala-) (CHAP13) 
cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) (CHAP15) 
cyclo(-Asu(NHOH)-Trp(CHO)-Leu-D-Pip-) (CHAP16) 

Ac-Asu(NHOH)->M-Bzl 
Ph-(CH2)5-CONHOH 
nicotinic acid hydroxamate 
benzohydroxamic acid 
benzoic acid 
nicotinamide 
nicotinic acid 



6.88 
3.59 



990 


168 


3 


10900 


890 


3 


98.2 


23.3 


11 


3.01 


1.26 


7 


558 


97 


4 


65800 


6050 


3 


748 


337 


7 


24.5 


15.6 


3 


23.1 


3.5 


3 


320 


52 


4 






3 


1.96 


0.53 


3 


9.59 


12.17 


9 


0.846 


0.956 


4 


240000 


0 


1 


75000 


0 


1 


5660 


0 


1 


16.9 


8.2 




1.41 


0.51 


6 


512 


247 


5 


i an 


T^w; 






















O 1Q1 


n im 




35 00 


4 80 


3 


>idooo 




1 


80.2 


19.6 


4 


5.41 


1.72 


4 


2.75 


1.44 


5 


19.8 


4.1 


3 


773 


244 


2 


weak 




2 


406 


86 


3 


33.2 


8.7 


3 


toxic 




2 


2410 


771 


3 


11400 


0 


1 


28000 


0 


2 


35800 


2480 


2 


>200000 




1 


>1000000 




1 


> 1000000 




1 
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V$)h HDA-5 £D3i#^@Bg'S:> Asu(NHOH) ^S2i^ LT^^Otl L illEU LLLD iifB^ 
-r 6 i: . HDA-5 t < J ^£0 b -e^) ;6\ ^©AlMg® M-^-^-^^ 

-tt>i)^*^-5^ft#^T'*6 HDA-27, 38, 39 fi^n^'ti, LDLD, LDLL, LLDL i;iH«4$ 
nS. w©4^©55l#:^'l4^* HDA-5, 27, 38, 39 -en^*ncD-f&{SM?t^li98. 2, 
3.01, 558, -BtX^ 65800 nM -C* 0 . MHC c 1 ass- 1 ^=?-^W^^^^M.<^^f\ t 
L-Cfi. LDLD > LLLD > LDLL > LLDL ^l^o■t:v^€), SP*>, ^^t^-r b ^'^^^-J^ h* 
^^^i--5T5ymaa®a-^. Asu(NHOH){I L-<*:^ii^-rS|^, Asu(NHOH){r 

^^-r^mkr ^ J m^m-^. ^^-w^ma-t^o^-hm-^ u < , ia^-r, asucnhoh) 

CKI^-rS^^T^ JW^Wb. D-#:^3l^-r€>IE(^^6F^Uv>^mi:^oTl^ 
6. II L: < . HDA-30 (LDLL) i: HDA-31 (LDLD) ©it«SS, HDA-28 (LDLL) 2: HDA-29 (LDLD) 
(r>VM . HDA-53 (LDLL) }L HDA-12 (LDLD) <Dik®i. HDA-40 (LDLL) i: HDA-50 (LDLD) 
(D^WL. :&trHDA-51 (LDLL) J: HDA-52 (LDLD) ^0M:^j!{w*5V^"r t;, -laimf^lllHn 

K^'^J 4 {r;g^T. bJ^bVr'T-bf^^— t' (h i stone deacetylase) M 
S't4^DfF^ffiilS*{'*5V^■C=fc, HDA-27 (LDLD) > HDA-5 (LLLD) .HDA-31 (LDLD) > 
HDA-30 (LLLD) , HDA-29 (LDLD) > HDA-28 (LLLD) i:V^-5 Pl^fSI^C^Jjlf^J**'!!! 

MHC class-i ii^=$-%wm:^m-^^\iihmm^^wm-r:\%t^\\ 

MHCclass-I ^^^^mffi»M^^if-rS/c(toC{i. b KM 
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V-rT-trf-^— fe'Ra^rStt^^-r^^^^^^^T- h 7^7^^ HfiEiti^^ nS35:<*:@3 
EOM«5?^-^^-y:"C* 5 , LLLD ^ LDLL i U t , LDLD mOlSii^^ 'J ^tlT ^6 i: ^PJ 



*^Bj©^5i^-r h Hii^©w-r€) MHc class - 1 ^=?-mmMM^mK 

B16/BL6 ififflJiai^{-«(:)-S h >BJJ7-tf^;Wb'S:ia#-r^^*c^?fi^'fetToyh. 

7 5mlS©i^«M7^>^n{::. B16/BL6«1.5xlO*^i^itt, ^to4HF^ 
^CD^, 0."253^bUyi^>i^^fS^:^V^T. PBS -C—lHlgfer^m. - 

i:i:t){rMiU7'c. ^#^btl;^cMSSIS)is^^ Ug/lane OStrT, ■ AUTgel m^j^ 
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mM^OW'Mt. t:7.b>I5£7-t^;Hb{'?f-r^M?^:S:?:it*>, MHC class-I 

-^^v^m-k^M.-t^f^^s ±M(o B16/BL6 mu(omw^M^:^:Bt.\^-twm-^^^f^. 

TOJiJi^fDMf*. rUIg05?l!l^^y h, P r omega tt^©^ 

^feigCellTiter 96 Aqueous Non-Radioactive Proliferation Assay Kit ^fUfflb 
/c. i^ail^^'^ bfi. tetrazolium -fb-^!!^ (3-(4,5- 

d imety 1 thi azo 1-2-y 1 ) -5- (3-carboxyniethoxypheny 1 ) -2-(4-sul f opheny 1 ) -2H- 
tetrazolium, inner salt ;MTS) ^^'jlTC^nT^-TS^iia**. 

Um^W i:llIb#JlRT-B16/BL6m%9 67tV'i'i^o:/l/-h{zJiaU, 2 4 

1 ^mBt^. torn.. jEf^ 4 8 mmi^^^mifzMi. ±M(D Cel ITI ter 96 Aqueous 
Non-Radioactive Proliferation Assay Kit t^^?^ 20 Ail ^fiP^S. 3 7°CT' 
1 ^^-r >^^«-^/3 ^feS^ 490nra {Zfet:t6lJ&3te«i: UT, 

^ P y 1/ - h U - ffi V ^-c^iI^■r S . 

M^>fb-&tj<^^ijns^^iib^cS¥%#MS¥i:L.T, #,^af{cfc^ctsm 
(100%) hUT. ^s^-fb^it^^^u/c^ft^WtiMM^i^aMfit-e 

^■t. ^^m^b^'(^«::-:5v^-c: a^cD«MJt{ci3(:t6Wii5i»^iPJSb, m 
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mB B16/BL6 mmcommmi^iitt^ 5 o%mmm(Dmmi^m(D-m^m 





5 0 %mmm 


mmmicDit^^ (hda-s) 


2 1 0 nM 


mmm4(D^t-^!^ (hda-i2) 


1 2. 3 nM 


mm 5 (D^h^^ (HDA- 1 5 ) 


9 2. 5 nM 




1 4. 3 nM 



:^mm(Dm^^'^'f- mmmt. m s izmirt ^o.mi izmm-r?> mhc class 

c 1 ass - l^'J^m^i^i'^F^ ©Wfi^mt^liJ V ^-C (i, -^Ml"] 



o/i. 

t/ BI6 mm., &MmwmXhh LI21O :^MMflST'*6 ColonZe « 
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«4 . 









BI6/BL6fnM) 




Colon 2i 








compounds 
HDA.17 
HDA-18 
HDA-13 


Tllo" : 

>\6oo6o 

2770 ^ 


It- 

950 


mean SD 
1260 210 
59300 1736d" 
866 203 


23500 5000 
"" "VldOCiOO' 
IZiMoP ■ ■ -4700 


29300 
>10CO0O 
IIOOO 


23900 
I6dO"~"~ 


: 19900 

: >ioboob " 

; 7920 


2300 


HDA-5 


500' i 


96 


257 35 


-^^^ 


2160 


2so.._:_ 


1660 


'763 


HDA-28 


1330 1 


1371 


470 54 


7370 


?090._L_ 


"""4830 1_ 


.2050.. 


HDA-30 
HDA-IS 


408 
193 i 


255 
122 


112 3 
liO 1 


. 861 ; 282 
1 1230 : 630 


1 570 
908 


270 ; 
144 ; 


i_1310 

946 


106 

"262 ' 


HDA-27 




21.7 


18.0 2.5 


309 ' "93 


277 


62 


236" 


'59 


HAD-3I 


18.8 : 


5.4 


"5.43 0.39 


: ■ 44.2 22.3 


33.0 
198 
149 


"51 ~ 


50.7 

, ..^^ — 


* 8.9"" 
'87 


HDA-29 
HDA-12 


43." 

' 28J i 


19.9' " 
13.6 


15.8 5.6 
"9.44 " 3.11" 


293 109 
~ 262 ■ 174 


39 


Tl2" 


481 .: 


TSA 






19.1 10.5 


621 50 


139 


42 




23.6 



cz{I^ttS!-r'5lSffl{wfcv^-t:t., mmmmi:Lmr?>m\^3^tmc ciass-i^^ 

^W$>^). MHC class- 1 ^J^^^miSMi^^ ii-gCTS =fe 



Mom^^'^-^ last:: ^hz.}L cD«ijE?:#^ @ fi*lX\ i^W^(Jm^'f Y=7^zf'f- 
Yit^^i)K in vitro O^Cfe^^T, liT. b V-rTHrf^-^— t*CD^^}S14'£:ia$ 
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Biol. Chem. 265. 17174-17179, 1990) (D:^mi^U-of^, 

«^HDA buffer (15 mM UV^I^U-^A, 5% ifV^ZU-M O.ZmMEDTA. pH 
7.5) 7i^=ei^^^XVfc^. m'b-cm^msb (35000Xg, lOmin) , IM 

ZCOmm^ HDA buffer {:::g}§i?L,HDA buffer cr^t UTil^jTm.DEAE-cellulose 

mntL-C. [''Hlacetyl histone ^ffiWc. FM3A«CDtS«^45C 5 mMOn- 
mWii- h V ^2>>^UT. TOacetate 30 ^-i yi^o.^— h-TS d 

^^y^i;^^^^: 37°C-C* 10 ^^-T bi"^ - ^ (SiS^a 

IOOa^D /^^Sf&'S: 10m 1 (Omm^m^-C±S^. ^um^tlT^craacetate 
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^5 

V K V^T-<^^^— KBH^!}^W(D^ m 







IC^ (nM) 




Sodium n-butyrate 


119, 000 




trapoxin A 


0.47 




h >J -L7>^^1/ A 


1. 44 


%mm 1 0 


HDA-6 


27, 800 


mm\ 


HDA-5 


2. 18 




HDA-17 


19.8 




HDA-18 


390 


^0112 0 


HDA-27 


1.45 


HJfe^Jl 9 


HDA-28 


6.04 


iafe^J2 2 


HDA-29 


1.59 


l£fiS^J2 3 


HDA-30 


4. 90 


^^J2 1 


HDA-31 


2. 08 




HDA-32 


4. 95 



• ISl^^J.l CDm5^{i*Jtt-5 MHC class-I ^(Ssti^^coMMmi: IH l> < , 

^mmmmmhn. mA^mmo^vDk-\i. $ift;^^i&40HDA-i8{ii:t. 

-e^S. CICD— g(*^<bt), :$:^HJc^^i|^-rb^^^^K«^MHC Class-I 
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17174-17179. 1990) £0^?£{r=e&o-Ctf oT^c, Sl^^(i B16/BL6 M*^t>g|5^IS^U 
tz'bO^^^Lf^. iMI&'fc HDA buffer (15 mM 'J>i?^U'!7A, 5?i.^';-feD — 
;K O.ZmMEDTA, 1055 2-niercaptoethanoU pH7.5) CML. y^^^z/i-^ 
fzJik. (2500Xg, 10 min) , 1 M (NH4)2S04 'Si^t?!^ buffer c|3T- 

buffer CS?^g?U y;V?M-eHDA buffer SVlT. h>"r7-fe^ 

SKJ: l^'C, -R^S^^^^ H I Macetylated hi stone H4 peptide 'feffiv>;^c. 
C^raacetylated histone H4 peptide (i, H4 © N h* ; 

SGRGKGGKGLGKGGAKRHRKVC {.Z^\,Z\%V7s'f'^l^^':>\i'Ch^) ^^^L, 3H-^ 

/<-h-rS^il{3«i:0^fo/t {Rm^mmfiD , Sf&?:25Atl(DlMHCl, 0.2M 
i^^^?^lip-e±«&, mm^m-e^ O ni^cMacetate ^fi*m:ii5^>'V-eftai 

soms-r-sjaK-e^u^t (5o?^a^m) o 

m^'<>'W-Cl.i'^7^£^nS MHC class-I ^-^IgmiSjirStt, »ii 
MHC class-I ^^^m^SitS-ffi. WtiW^K^^{*^ ^tl^n^^^hO 
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m^nr^^\.-i^y^:^vy9T^^^-^^mm^mm^-t^ mhc class-i ^ 

ciass-1 ^^m.^^'^^ mtiwsiif^ffii^i^-f i^t>»-ciSv>7Km(rso 





ICso (nM) 




2.55 


HDA-S 


6. 03 


HDA-30 


3.31 


HDA-31 


3.32 


HDA-49 


4.81 


HDA-50 


3.96 


HDA-51 


49.8 


HDA-52 


4.35 


HDA-17 


24.7 


HDA-18 


150 


HDA-27 


3.44 


HDA-38 


5.32 


HDA-39 


226 


HDA-37 


9.16 


HDA-42 


53.8 


HDA-43 


33.9 
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( 1 ) VT^Xtrfe't-t-S in vivo T'g)^Myg# (Bt7K^g>l^) 

mO\xiv\v^X'mmm'&^m\^t^. fflWc^gmiiUZlO, bis, ColonZe. 
C;MH134-t:'*-5, ^ti^'n(D^«^#^{'=kUig«U PBS{^!^?SU-C. V'tz 
LlZlOtilO'^, ^/c. B16. Colon26, 25.t>'MH134 {i lO^^i'Sr^n 
^fxm^P^^-^^^^^ (100 Ail /mouse) , L1210, B16, 

Colon26, MH134{:lOV^-C^n^nCDFl. BDFl, CDFl. C3H/HeN T'^)€> (TMffTO 

^ttT'i^;!?.) 0 ^m^*t©^B*^^^1^ia#^^$&o^c. L1210 {lo^.^^:{i, 

?Y>smL \mm%^^o^'x^^'&ommm^\^-cn.^) i:b"casta#L/c cioo 

Ail/mouse) , n^Bm%. L1210I*4B, B16 MH134 9 S, Colon26(i8 

B^-^mz. median survival days (^iS^^BfS) ^^^Lt^c. 
v^llIft©7S%ia#U7'-#^S¥ (li>hD-;U) c^> median survival days (C) }L 
^TO#'£:^To/c5asSS¥fD median survival days (T) (Dif^. A—'tyT—i^ 
^U7tM (T/C%) 'Sr^-fc/i, -^iJilUT, HDA-31{C*?(t6^mt^7{C;^-r. 
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Median Survival days (T/C%) 




cell lines 


0.015 mp/mouse 


; 0.05 mg/mouse 


0.15 mg/mouse 


1 .5 mg/mouse 


L1210 


113 




m 


37.5 


B16 


117 


119 


139 




Colon26 


90.9 


86.4 


63.6 




MH134 


95.8 


85.4 


91.7 





^7 IzB-r^^^ mmU2l0jB^Zfm {CMU-C, HDA-SI Itmhii^^J:^^^ 
m^^U/i. Colon26 25.t>*MH134 dfcv^iri*, m^^^i^MM-^ titii)^^ 

v^y^tlfent-S in vivo -C(Df 'l'^r^1» mWM<D^) 

Colon26, MethA. B16 CD 3S^OV':7;^^^?:ffiVNT. EUfMcom-C*:^ 
0jO3^Jt^T-h7'<7'^>*'fb-&'^^D in vivo T'CDMyStt^Ml^/c, 
?*-Ci§#i, PBS {'S®?SUT 105j@^v^;^cOMgP«'^l^^*Sl^^^. 

Colon26, Meth A, ;&tJ^B16 {r^tUT, ^n^'tlCDFU Balb/c, S. 
BDFl -C'*§ {immcOim.'^^X) . m^m.B^ day-O ilU, CoIon-26 C-:) 
v^T{iday-4, 7. 10 ^DHIhI, Meth A:Rt>*B16 {loVN-C{iday-7. 10, 13, 16(D4 
[Hl.M^'fb-^'^fiff^^^t.— ^»^O?S$:M»l^^#l./i(10. 3. ^t>'liiig/kg; 
2 mi/kg) . WJ-CldU tg^?^(*PBS!^,rS7S^^VVc {^m-Q^mm^) . ^© 
f^, Colon-26{:iov>-C{d:day-14(r. Meth A;^t>'B16 Cov^-C{iday-21 CM^# 

-i^J L -r , HDA-3 1 {' ?^-r S fPM^ ^ ^ 8 
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^8 



cell lines 


condition 


mmor weight (mg) 


% inhibition 


Colon 26 


control 


980 ± 77 






1 mg/kg 


756 ± 25 


22.9 




3 mg/kg 


677 ± 155 


31.0 




10 mg/kg 


726 ± 123 


25.9 


MethA 


control 


3120 ± 480 






1 mg/kg 


2100 ± 570 


32.5 




3 mg/kg 


1230 ± 500 


60.7 




10 mg/kg 


1470 ± 500 


52.8 


B16 


control 


699 ± 229 






1 mg/kg 


258 ± 184 


63.1 




3 mg/kg 


280 ± 152 


59.9 




10 mg/kg 


120 ± 112 


82.9 



BM<D^'rhy^^^\^^t-^mtmn^^^-r^ti3mm^ti^o HDA-31 
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-;m^^^T SD 7 h {:i hda-3 1 ^ M#mp»3Ja# b /c 

(lOmg/kg; 2nil/kg) . ^WiPBS {::ta'fi5($-t± NaOH "C^'^DL/T^i^rSfS'fe^V^^c, 

{lJ:UM'S:iiiiL/^-. ML^cfi CD HDA-31 'I: MTBE (methyl-t-butyl-ether) "CflS 
3S»ffiHPLC"e^m^fTV\ HDA-31 (Iffi^-TS tf-ti'D^^^^tiTii-t^-C 

^*>S:07{wi^-r. ®.T^-rSig*li> 3EE®^i^{it-t?&6. HDA-31 

m±iMP$li{wM-r'S ICsofitli^nM*^f,ISSClO nMT**U, 100 ng/ml li^;^?®^ 

■e 174 nMti+gs-t -SCOT', Mp^iS-^^^^J-S-^"^^ ttrfB^^^^as^jS^ 
nsqrtii^^^^ns. hda-3i o ^fo^mtimsPia, «>€>v^{i. mhc 

class-I ^^^i^^SiidBIU-r, ±MU/cMU^;W®S£^^{;^-riiO,^^J 
^{^HDA-50, HDA-52;5:i:-{iJ:'JliGV^rg<4^^-r. HDA-31 <J;'; 
^^^BJo^ii^T^h^^TT'^bMb'^ti, ^5ij;l{i:HDA-50. HDA-52^d:i:*{wgllUtt,, :i 
zitwT^U/c HDA-31 iiS{el©«iJM^^Si:^^l-^^^^{^ ctifjO'fb^^fife 



mz.\L7> Y >xT-tr^^— fe:*g|^Pfi«?Si4f''f^l^l>'^^ MHC class-I 
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ft * CD 15 la 



1 . TiBCD-ia^ ( I ) , ( I ') , ( I ") x(i ( I "') (D^^-rni)^v^^n^m 
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Ru, Ri2, R2i> ^n^ni^m. ^mm-6(Dm.mTJV:s^jim. mm-- 

^ y 7^1/=¥^^S, ^ VS/Ol/ft. 4 - ^ h VS^v'l'a. 3 — r > K 'J 
Rali. m±{::t5^JgM'£:^U-C=fe,J;v>^:^^IS3X{*4©ii:mT;U:^U'>S, ^ 

R4 li, ^^^{I:JiJ-|ISm=S:^UT:t; J:v>m:R^^IS4~6£D-ffi(0^^j^>fb7j<^ 
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m-t, ) 

3. tuiB-«^ (r) -e^$n«^^i:'S:TOi:i-€.»*Siiaffio^t^xh7^ 

WCrif^^nS^cO^n^^^r^^^da-i: U-C^^t-tS MHC class-I ^a-^^isii 
9. tJt»Ji:L't:^S^$n5ff:^]®8iB«®E^Sa^«a. 
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